"WESTERN REGION"

February 22, 1995

Fred Austin

Air Pollution Engineer

Puget Sound Air Pollution Control Agency
110 Union Street, Suite 500

Seattle, WA 98101-2038

Re: Draft Approval Order for injecting whole tires

Dear Fred:

Thank you for the fax of January 11 on the subject draft approval order. Ash Grove
appreciates the prompt response to the Notice of Construction and offers the following
comments to the draft:

The proposed injection of whole tires falls under the solid waste definitions of resource
recovery (recycling of tires for energy use), not incineration. Therefore, the WAC 173-
434-XXX referred to in the draft is deemed by Ash Grove not to be applicable.

The following comments refer to the numbering in the draft:

Condition 4 The tires pyrolize in the kiln and some of the gases from the pyrolysis
probably burn in the calciner. In other permitting work, Ash Grove has standardized on
the term "non-hazardous waste fuel substitute”. There is a typo in the last line: "W has
been dropped from WAC. With this in mind, it is proposed that the language in this
condition be modified as follows:

Ash Grove shall limit _waste fuel substitutes for the kiln systemikiia
replacementfuets to fuels that are non-hazardous as defined by WAC
173-303-515, Special Requirements for Used Qil Burned for Energy
Recovery, or by WAC 173-303-090, Dangerous Waste Characteristics, as
appropriate.

Condition § Legal counsel has advised Ash Grove that the Federal New Source
Performance Standards (NSPS) for Municipal Solid Waste Combustors (MSWSs) might
apply to the burning of tires in the kiln. These regulations contain standards not
currently applicable to the plant, such as emission limits for dioxin and furans and
hydrochloric acid.
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Tires are a municipal solid waste under the definitions of these federal regulations.
However, the Seattle kiln can claim exemption from the regulations as a "cofired
combuster". "Cofired combustor” is a defined term meaning combustion units that are
limited pursuant to a federally enforcable permit condition to burning 30 percent or less,
by weight, of MSW (40 CFR ] 60.51a). Ash Grove wants to avoid questions about the
applicability of the MSW NSPS by measuring the fuel substitution rate by weight rather
than by latent heat. There is a relatively small difference in the latent heat value of the
different fuels (whole tires: ~24 GJ/Mg, coal: ~22 GJ/Mg, natural gas: ~26 GJ/Mg) so
the same percentage can be used. The condition should be changed as follows:

Ash Grove shall limit the amount of non-hazardous waste fue| substitute
replacementfuel, on a daily average, to no more than 30 % efthe-hesat

taput by weight of the fuel consumptionregtifment of the kiln systemte
mendfacture-cement.

Condition 6a The tires will be weighed on a scale in the tire feeding system. Coal is
currently weighed and the natural gas flow is measured. By applying a natural gas
density that can be obtained from the supplier, the natural gas weight can be
calculated. All measuring devices are calibrated in accordance with the manufacturer's
instructions. The hourly and daily average values are printed daily by the plant's
process computer. The records will be kept for five years and will be available for
PSAPCA inspection. Accordingly, the first part of this condition (text following 6 and (a),
() and (ii)) can be deleted and the following added to condition 5:

a. Ash Grove may demonstrate compliance with this condition by:

(i) Maintaining measuring devices that allow the continuous determination
of the weight of all fuels entering the kiln system.

(ii) Calibrating the devices in (i) in accordance with manufacturers
instructions.

(iiiy Recording the daily average weights of all fuels consumed by the kiln
system.

(iv) Calculating the daily average percentage of all fuels consumed that
are non-hazardous waste fuel substitutes.

(v) Maintaining records of data in (iii) and (iv) for no less than five years.

Condition 6b, Condition 7 Today about 20 cement plants in the United States are
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burning whole tires or tire derived fuel. The mere fact that so many plants are
permitted is testimony to this being an accepted practice with insignificant effect on
ambient air quality. Most, if not all, of the permitted plants have done extensive source
testing to characterize emissions with tires and many have also done a baseline source
test without tires. Since Ash Grove's Portland office has permitted three plants for tire
burning in recent years, it has available to it source tests from these three plants as well
as from other plants. Thee tests are listed in the table below.

Type Location Date
of test Company | Att. | of kiln of test | Pollutants tested for
Baseline | Ash Grove October | TSP, SO,,, Cl, THC, POHC,
with Cement 1 | Durkee, OR | 1989 metals
fossil
onl;s/I October | TSP, SO,, NOx, CO, metals,
then with | Holnam 2 | Seattle, WA | 1990 Many organics
tires Lafarge 3 (7 ? TSP, SO,, NOx, metals, Cr(Vi)
Rinker January
Materials 4 | Miami, FL 1993 SO,, NOx, CO, THC
Tires Ash Grove August
only Cement 5 | Durkee, OR | 1991 TSP, Metals
Ash Grove August
Cement 6 | Durkee, OR | 1994 TSP, NOx, CO, metals, THC
Calaveras
Cement 7 | Redding, CA | 1989 Metals, Cr(V!)
Fossil Ash Grove Sept.
only Cement 8 | Seattle, WA | 1994 THC, TO-14, HCI, TCDD

Excerpts of the eight tests are attached. Please note that the Durkee and Redding kiln
systems are very similar to Seattle's. The results of the tests can be summarized as

follows:

Particulates (attachments 1, 2, 3, 5. 6, 7) Particulate emissions were lower when

substituting portions of the fossil fuel with tire fuel and in all cases were within
permitted limits.
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SO, NOx, COQ (attachments 1, 2, 3, 4, 6) In all cases, the SO, and NOx went

down when burning tires. In most cases, the CO went down; but in a few, it went
up a bit. In all instances, gaseous emissions of criteria pollutants were well
within permitted limits.

If the CO goes up a bit in the Seattle plant from the current average around 600
ppmdv @ 10 % O, there is still ample "headroom™ to the permit limit of 1000
ppmdv @ 10 % O,.

Metals (attachments 1, 2. 3. 5. 6._7) In most cases, metals emissions went

down, but in some, lead and mercury emissions went up. The metals
concentration in the captured dust is about the same whether burning tires or not
and the variation in emissions is closely tied to the particulate emission rate.

The Seattle plant's modern baghouse and stringent PM,, emission limit will
ensure that metals emissions remain well below the standards in Regulation |
and Ill.

Qrganic hazardous air pollutants (attachments 1, 2. 4, 6. 8) Overall, emission of
hydrocarbons remained the same or went down when burning tires. The organic
compounds identified did not change significantly.

State of California' and USEPA? documents reach similar conclusions. The study of
two California dry process kilns similar to Seattle's is summed up as follows:

“The results of air pollutant emissions testing at RMC Lonestar and

Southwestern Portland indicate that burning 18 to 25 percent tires (on a total heat input
basis) as a supplement to coal in a precalcining type kiln does not result in any
appreciable difference in toxic air emissions. The results of criteria pollutant testing
were also similar for both firing scenarios."

The source testing suggested in draft condition 6a is likely to cost $15,000 to $20,000.
On the strength of the data summarized above, Ash Grove believes this expenditure to
be frivolous. It should be unnecessary to prepare a baseline and tire burning source
test. The considerable tire burning source test data base show no exceptions to the
experience that emissions generally improve when burning tires and increases for
poilutants, such as CO, if they occur, are modest. The existing limits for criteria
pollutants will serve as safeguards that combustion is properly controlled and that the
industry experience is repeated at Ash Grove's Seattle plant. Accordingly, Ash Grove

1
“Tires as a Fuel Supplement: Feasability Study”, Report to the Legislature, California Integrated Waste Management Board,

January, 1992. Quole from page 40.

2"Bumlng Tires for Fuel and Tire Pyrolysis: Alr Implications”, EPA-450/3-91-024

4
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suggests that condition 6b and condition 7 be removed from the draft permit.

Condition 8 The source test data from the eight tests tabulated above have been
compared with the acceptable source impact levels for compounds listed in PSAPCA's
Regulation Ill, Appendix A. Those compounds identified in the source tests which are
also on the Appendix A list were tabulated in the attached spreadsheet labeled "ASH
GROVE CEMENT COMPANY, SEATTLE PLANT; POTENTIAL SOURCE IMPACT
LEVELS FROM TIRE BURNING". The highest values from all eight tests were chosen
to develop a worst case stack emission rate. This rate was diluted using modeling data
from the 1990 PSD application for the plant to obtain the potential ambient impact. This
potential was compared with the acceptable source impact levels in Regulation IIl. It
was found that the impact for each and all of the compounds in the spreadsheet was
lower than the acceptable levels.

As a result of the analysis above Ash Grove proposes that draft condition 8 be deleted.

-000-

Sincerely,

| hope you agree to the suggested changes. Looking forward to hearing from you.
s

/.
Gerald J. Brow

Safety and Environmental Manager

cc;
Hans E. Steuch
Eric Hansen/McCuiley Frick & Gilman

\seattle\02-18-95.1
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ASH GROVE CEMENT COMPANY, SEATTLE PLANT
POTENTIAL SOURCE IMPACT LEVELS FROM TIREBURNING

Highes{ Highest
emlisslon Seattle ASIL
CAS Plant emission factors In kg/Mg clinker, (1), (2), (3) factor|emissions SIL avg| ASIL (4) fraction

Compound name Code 1 2 5 6 7 8| kg/Mg CKl g/sec (5) pg/m3 (6} perlod pg/m3d| of ASIL| OK?
Acstone 67-64-1 9.9E-04 9.9E-04| 23E-02| 2.2E-02| 24-hour 5800 0% Yes
Antimony & compounds, as Sb 7440-36-0 1.0E-06 1.0E-06| 23E-05| 2.3E-05| 24-hour 1.7 0% Yes
Arsenic & inorg. Ar compounds 7440-38-2 7.2E-06 | 6.1E-07 | 4.9E-06 7.2E-06| 1.7E-04| 3.5E-05| Annual 0.00023 15% Yes
Barium, soluble compounds Ba 7440-39-3 1.5E-04 1.5E-04| 3.5E-03} 3.4E-03| 24-hou 1.7 0% Yes
Benzene 71-43-2 4.3E-03 4.6E-03| 4.6E-03| 1.1E-01 22E-02| Annua 0.12 18% Yes
Benzo(a)pyrens 50-32-8 2.1E-06 21E-06| 49E-05| 1.0E-05| Annua 0.0006 2% Yes
Benzo(k)ftuoranthene 205-08-9 2.6E-05 2.6E-05| 6.0E-04| 1.2E-04 none

Beryllium and its compounds 7440-41-7 7.3E-07 | 1.7E-07 | 7.3E-07 7.3E07{ 17E-05}| 3.5E-06| Annual 000042 1% Yes
Bis(2-ethylhexyl)phtalate 117-81-7 9.6E-04 9.6E-04| 22E-02| 4.6E-03] Annua 16.7 0% Yes
1,3 Butadiene 106-99-0 5.7E-05 57E-05| 1.3E-03| 27E-04| Annua 73.3 0% Yes
2-Butanone 78-93-3 1.4E-05 1.4E-05| 3.2E-04| 3.2E-04| 24-hour 1000 0% Yes
Cadmium and compounds 7440-43-9 5.4E-06 | 21E-05{ 1.1E-07 | 9.3E-06 21E-05{ 4.9E-04} 1.0E-04| Annual 0.00056 18% Yes
Carbon disulfide 75-15-0 2.2E-03 2.2E-03 5.1E-02 S5.0E-02 | 24-hour 100 0% Yes
Chlorobenzens 108-90-7 1.7E-05 1.7E-05| 3.9E-04| 3.8E-04| 24-hou 150 0% Yes
Chloroethane 75-00-3 3.9E-05 3.9E-05| 9.0E-04| 8.8E-04| 24-hour 10000 0% Yas
Chloromethane 74-87-3 5.3E-04 S5.3E-04| 1.2E-02{ 1.2E-02!| 24-hour 340 0% Yes
Chromium (1) compounds 7440-47-3 2.0E-05 | 2.1E-04 | 4.2E-06 | 2.1E-05 21E-04| 49E-03| 4.8E-03| 24-hour 1.7 0% Yes
Chrormium (V1) compounds 7440-47-3 4.1E-07 41E-07| 95E-06} 9.3E-06| 24-houqj 0.00008 11% Yes
Copper, fume 7440-50-8 8.9E-05 2.8E-05| 8.7E-06 8.9E-05| 21E-03| 20E-03| 24-hour 0.67 0% Yes
Dibenzofurans 132-64-9 1.1E-05 1.1E-05| 25E-04| 5.3E-05 none

Dichloromethane 75-09-2 5.0E-04 5.0E-04 1.2E-02 2.4E-03 Annua 0.6 0% Yes
Dimethyl phtalate 131-11-3 2.0E-05 2.0E-05| 4.6E-04| 4.5E-04| 24-hour 17 0% Yes
Ethylbenzene 100-41-4 1.1E-04 1.9E-04| 19E-04| 4.4E-03| 4.3E-03| 24-hour 1000 0% Yes
Hydrogen chloride 7647-01-0 55E-04| 55E-04| 1.3E-02| 1.2E-02| 24-hour 7 0% Yes
Lead compounds 7439-92-1 1.2E-04 3.2E-06 | 2.6E-05 1.2E-04| 28E-03| 27E-03| 24-hour 0.5 1% Yes
Manganese, dust and compounds 7439-96-5 1.4E-05 | 6.7E-05 6.7E-0S5| 1.5E-03| 1.5E-03] 24-hour 0.4 0% Yes
Mercury as Hg, Alkyl compounds 7439-97-6 7.4E-05 7.4E-05| 1.7E-03| 1.7E-03| 24-hour] 0.33 1% Yes

02/17/95.. \seattle\sil.wk4
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ASH GROVE CEMENT COMPANY, SEATTLE PLANT
POTENTIAL SOURCE IMPACT LEVELS FROM TIREBURNING

Highest Highest
emission Seattle) ASIL
CAS Plant emisslon factors in kg/Mg clinker, (1), (2}, (3) factor| emlisslons SIL avg{ ASIL (4)| fraction
Compound name Code 1 2 5 6 7 8 | kg/Mg CK| gfsec (5) pgqim3l (6) period pg/m3| of ASI OK?
Methyl bromide 74-83-9 | 7.0E-04| 7.0E-04] 16E-02| 1.6E-02] 24-hour 5 0% Yes
Methyl chlonde 74-87-3 3.2E-03| 3.2E-03| 7.4E-02| 7.2E-02| 24-hour 340 0% Yes
Naphtalene 91-20-3 5.5E-05( 1.1E-03 1.1E-03 2.5E-02 2.5E-02| 24-hour 170 0% Yes
Nickel & compounds (7) 7440-02-2 2.3E-04 | 5.1E-06 | 1.1E-04 2.3E-04 5.3E-03 1.1E-03 Annua 0.0021 53% Yes
Nitrobenzene 98-95-3 1.6E-05 1.6E-05| 3.7E-04| 3.6E-04| 24-hour 1.7 0% Yes
Phenol 108-95-2 1.3E-03 1.3E-03 3.0E-02 2.9E-02| 24-houn 63.3 0% Yes
Polyaromatic Hydrocarbons (8) 43116* 4.6E-05 4B6E05| 1.1E-03| 2.2E-04 Annual 0.00048 46% Yes
Seleniurn compounds, as Se 7782-45-2 1.4E-05 6.1E-07 | 2.9E-05 2.9E-05 6.7E-04 6.6E-04 | 24-hour 0.67 0% Yes
Silver, soluble compounds as Ag 7440-22-4 2.8E-07 28E-07| B6.5E06| B6.3E-06) 24-hour 0.033 0% Yes
Styrene 100-42-5 2.2E-04 2.2E-04 5.1E-03 S.0E-03{ 24-hour 1000 0% Yes
Thallium soluble compounds, Ti 7440-28-0 5.4E-06 S.4E-06 1.2E-04 1.2E-04 | 24-hour 0.33 0% Yes
Toluene 108-88-3 7.5E-04 1.7E-03 1.7E-03 3.9E-02 3.8E-02| 24-houi 400 0% Yes
Tnchloroflucromethane 75-69-4 1.8E-05 1.BE-0S| 4.2E04} 4.1E-04| 24-hour 19000 0% Yes
Vanadium, as V205 1314-62-1 5.BE-06 S.BE-06 1.3E-04 1.3E-04 | 24-houi 0.17 0% Yes
Vinyl chloride 75-01-4 3.5E-05 2.0E-04] 20E-04| 46E-03| S6E-04| Annua 0.012 8% Yes
Xylenes (m-, 0-, p-isomers) 1330-20-7 3.0E-03 2.5E-04f 3.0E-03| 6.9E-02| 6.8E-02] 24-hour 1500 0% Yes
Zinc oxide, fume 1314-13-2 1.8E-02 [ 2.1E-03 | 1.2E-05| 5.2E-03 1.BE-02 | 4.2E-01 4.1E-01) 24-hour 17 2% Yes

(1) 1= Ash Grove Cement, Durkee, OR, 10/89; 2 = Holnam, Seatitle, WA, 10/90; 3 = Lafarge, location & date & tonnage unknown; 4 = Rinker Matenals, Miami, FL, 1/93, no
compounds on ASIL list; 5, 6 = Ash Grove Cement, Durkee, OR, 8/91 and 8/94; 7 = Calaveras Cement, Redding, CA, 1989; 8 = Ash Grove Cement, Seattle, WA, 9/94.

(2) To make this a conservative estimate the highest number from each run, or test if runs were not available, was entered into the table.
(3) If a compound concentraticn was below the limit of detection (LOD) half of the LOD value was entered into the table.
(4) The most res‘rictive metal ASIL was chosen from Regulation |1l even if the metals emitied are not necessarily in the form identified by the most restrictive metal ASIL.
(5) At the rated production rate of 2200 shott tons per day of clinker = 2.31E-02 Megagram per second.

(6) Ambient concentrations based on point of maximum impact determined by dispersion modeling for 1990 PSD permit for 24-hour and annual averaging periods.

(7) As Nickel subsulfide or nickel refinery dust.
{8) PAHs quantified according to WAC 173-460-050 (4)d.

02/17/95. . \seattle\sil.wk4
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Permit Number: 01-0029
Application No.: 12326

Department of Environmental Quality
Air Quality Control Division

ATR CONTAMINANT DISCHARGE PERMIT APPLICATION REVIEW REPORT

Ash Grove Cement West, Inc.
330 Cement Plant Rd.
Durkee, OR 97905

Background

Ash Grove Cement West, Inc. operates a cement plant near Durkee, Oregon. On
September 5, 1989 Ash Grove Cement West Inc. filed an application with the
Department to modify their Air Contaminant Discharge Permit to allow
substitution of tire derived fuel (TDF) for up to 10% (btu basis) of their kiln
firing fuel needs. TDF would be added to coal, used oil and natural gas as
fuel options. Pilot feasibility testing with up to 10% TDF fuel was conducted
in 1988. Tests during that time showed no increase in emissions of :
particulate or sulfur dioxide. TDF consists of shredded pieces of tires
‘approximately two' inches or less in size. Steel belting and bead wire is
removed. . Prior to acting on this requést, the Department required the
applicant to obtain the services of a private testing contractor to gather
emission data from the cement kiln exhaust stack. This testing was required to
determine emissions under current operating conditlons and also what changes,
1f any, would occur when a small percentage of TDF was added to the fuel
stream.

Testing was done on October 18-20, 1989 for total particulate, selected -
metals, sulfur dioxide (SO;), chloride (C17), and polynuclear aromatic
hydrocarbons (PAH). Department personnel were present: durlng portions of the
testing to verify testing protocol.

Four series of background tests were conducted utilizing the fuels normally
used in kiln firing, (i.e coal, natural gas and oil).

Four additional tests were conducted where TDF replaced normally used fuels
with approximately 9-10% tire Chlps '

Collected emission samples were then ‘analyzed by other 1ndependent
laboratories and the Department's analytical laboratory.

~

Following is a recap of testing results: -

Baseline testing-” Testing with §—10%

without tire fuel 3 -tire fuel added _

Total Particulate 5.27 lbs/hr Total Particulate 4.83 lbs/hr -
Average of all runs without ' Average of all tire runs

tire fuel with tires b
Sulfur dioxide (S0;) <1.5 lbs/hr = Sulfur dioxide (S0;) < 1. 2 1bs/hr
Chloride (c1 ) +268 1lbs/hr Chloride (C17) .197 lbs/hr

-
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Permit Number: 01-0029
Application No.: 12326

Total Hydrocarbons 3.0 lbs/hr Total Hydrocarbons 3.3 lbs/hr

Polynuclear Aromatic Hydrocarbons Polynuclear Aromatic Hydrocarbons

Naphthalene Naphthalene
Dibenzofuran . Dibenzofuran
Phenanthrene Phenanthrene

Average of all runs 0.0058 lbs/hr Average of tire runs 0.0053 lbs/hr

Vaporous Heavy Metals Vaporous Heavy Metals

highest concentration detected highest concentration detected

~without tires with tires
Total micrograms Total Micrograms
Arsenic 0.2 Arsenic : 0.2
Cadmium - 3.0 Cadmium 2.0
Chromium - " 30 Chromium ‘Not Detected
Nickel 30 Nickel Not Detected
Zinc 3s Zinc 35
Copper 37 Copper : 13
Lead Not Detected . Lead Not Detected
Iron 400 Iron 200
Barium Not Detected Barium Not Detected
Vanadium Not Detected Vanadium Not Detected

Following is a discussion of testing results for each pollutant class.

Particulate

Results from the eight test runs averaged 5.07 lbs/hr. When TDF was added to
the kiln firing, the particulate emissions dropped slightly to 4.83 lbs/hr.
The established permit limits for Ash Grove's cement kiln are 18.0 lbs/hr.

Sulfur Dioxide;iSOél

SO; testing showed an average emission rate for all tests at less than 1.5
lbs/hrs. Testing results when TDF was added showed an emission rate of less
than 1.2 1lbs/hr. Ash Grove's permit limit is 6.3 1lbs/hr.

"‘n

Chloride Emissions .-

Chloride (C17) testing showed an average emission rate for all tests of .268
lbs/hr. Results with tire derived fuel added were .197 lbs/hr.
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Permit Number: 01-0029
Application No.: 12326

Dioxin

In recent years, envirommental sclentists have been increasingly concerned
about emissions of a chlorinated compound known as dibenzo-p-dioxin (CDD). Of
specific concern is polychlorinated dibenzo-p-dioxin containing four or more
chlorine atoms (PCDD).

Recent studies by the U.S. Environmental Protection Agency have shown that
dioxin emissions are most likely when dioxin is present in the material "
burned. '

Dioxin formation is also likely when dioxin precursors are present in the
material being burmed. Precursors are complex chlorinated organic.compounds,
such as chlorinated phenols or chlorinated benzene. TDF does not contain
dioxin or precursors.

Dloxin formation has also been found to occur when chlorine is present in the
fuel under conduc1ve fuel and combustion. conditlons

The Department has reviewed the chloride emissions from the Ash Grove tests,
kiln operating parameters and normal fuel characteristics. Emissions of
chloride during Ash Grove testing were less with tire derived fuel than under
normal kiln firing without TDF. Consequently, the Department finds that the
use of TDF as a supplemental fuel does not enhance the potential for dioxin
formation.

7’

Total Hydrocarbons

Emission testing for total hydrocarbons showed results similar when burning
TDF and under conditlions when TDF was not burned. There are no permit
‘limitations on these pollutants and they are not addressed further.

Polynuclear Aromatic Hydrocarbons (PAH)

Polynuclear Aromatic Hydrocarbons (PAH's) are a normal byproduct of combustion
of fossil fuel, wood, and most other fuels. Some PAH's are known or suspected
of being carcinogens. Collected samples were analyzed by the Department's
analytical laboratory utilizing a Gas Chromatograph Mass Spectrophotometer to
determine which compounds were present and their concentrations. Samples were
screened for seventeen specific PAH's which is standard procedure for
analytical testing. Only three PAH's were detected and each was detected in
all eight samples, (i e. with and without tire. ChlpS being burned.)

The highest concentratlon for the combination of these three compounds
occurred when tire chips were not being burned and are shown below:

Naphthalene © 0.0069 lbs/hr
Dibenzofuran © 0.0014 lbs/hr
Phenanthrene 0. 0003 lbs/hr

‘The eight test samples were further scanned for approximately 115 other
compounds. No other compounds of significance were detected. ' "
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Analysis for metals was conducted for each of the eight samples.: For the ten
metals tested, emissions during the tire chip burning were equal to or. less
than emission testing when tire chips were not being burned .

There is no' evidence that the emission concentrations shown for any of these
metals warrant concern.

Conclusions from Source Testing Apalysis

A screening model was then done on the detected emissions. The results
projected a concentration rate of 250 times less at ground level compared to
these concentrations being enitted from the stack at approximately 280" above
ground level.

The Department has reviewed the test data and has concluded that the use of
TDF will not cause an increaselin_overall facility emissions or toxicity of
emissions and will not cause or contribute to any ambient air quality

problems. Current Plant Site Emi551on Limits are adequate for tﬁe use of 10%
TDF.
C) |

In an unrelated matter, the Department is requiring the company to 1mp1ement a
one year ambient monitoring program to assess the impact of Ash Grove Cement
West's particulate emissions on air quality in the vicinity of the Durkee
Cement Plant. This monitoring would be conducted to provide a demonstration of
the effectiveness of plant site'control of fugitive, upset conditions,-and
normal operation for particulate emissions. I i
: _ A0
A sampling network of Hi-vol samplers will be located as prescribed by the

Department. Wind direction and speed sensors will be maintained to provide
hourly averages. .

Ambient Monitoring

I

| |
All data collected during the 12 month sampling period will be reLorted to the
Department quarterly. ‘The monitoring program will be subject to‘quality

assurance auditing by the Department

: |
gt \4‘ !
Public Notice i" | R | 1

e

The permit modification request was placed on Public Notice in Agril 1990.@uA L
public hearing was held on May!ls 1990 and the comment period closed on May .

22, 1990. Issues raised duri this period are addressed in a; separate | l||
hearing report. ! I ??h F”'tm"" ¥ »'%1 "”

-RCH:a ' o L J
PO10029R  (6/90) : | . :
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505 N.E. Thompson Mill Road

Corbett, Oregon 97019
503/695-2151

EMISSIONS TEST REPORT
ASH GROVE CEMENT WEST’S KILN EXHAUST STACK
AT DURKEE, OREGON

TIRE DERIVED FUEL TRIALS

October 18-20, 1989

Prepared for
Ash Grove Cement West, Inc.
330 Cement Plant Road
P.0. Box 5
Dur kee, Oregon 97905
by

David R. Rossman, P.E.

Mechanical Engineering O Energy Audits O Air Pollution Emission Testing
Infrared Inspection O Machine Design
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ASH GROVE CEMENT WEST, TDF Trials, Durkee, OR 10/89 ﬁ2

CERTIFICATION

I certify that the sampling, analytical procedures, and
data presented in this report are authentic and accurate.

To the best of my knowledge, all the testing details and
conclusions are accurate and valid. Samples were collected,
transported and delivered to the laboratories by me or my
staff. BAnalytical work was done by several independent
laboratories and the DEQ.

pavid R. Rossman, P.E.

Date:_ iz [1q [eq
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ASH GROVE CEMENT WEST, TDF Trials, Durkee, OR 10/89 3

Introduction

Source tests for particulate, selected metals, sulfur
dioxide (S0,), chloride (Cl ), and principle organic
hazardous compounds (POHC) were conducted from October 18 to
20, 1989 on Ash Grove Cement West's cement kiln exhaust at
Durkee, Oregon.

These tests were done to fulfill the requirements for annual
particulate testing and obtain information on what effect
the use of scrap rubber tire chips (TDF)} as a supplemental
fuel would have on emissions. These tests were done to
satisfy the requirements of the Air Contaminant Discharge
Permit issued by the Oregon Department of Environmental
Quality (DEQ) and to answer the questions of community
residents on the impact of the plant on the local airshed.

Richard Duval, from DEQ's Eastern Region, was present during
some of the testing. Spence Erickson, the DEQ technical
person who specified the details of the testing, did not
visit. Doug Hale is the Environmental Manager at Ash Grove
and arranged for the testing. Kirsten Badger and Jim
Peterson of Ash Grove assisted Kirk Meekin of Horizon
Engineering, and the test engineer, David Rossman, in
operation of the emissions testing equipment.

Summary of Results

Particulate emissions from the eight test runs averaged
0.0065 gr/scfd and 5.07 1lb/hr, with the highest run at 0.011
gr/scfd and 9.0 lb/hr, so the particulate limit for this
plant of 0.1 gr/scfd and 18 lb/hr. was being met during all
of the test runs. The highest result was during an unusual
time when the raw mill was off line.

Particulate emissions during the TDF runs were not
appreciably different than when it was not being fired, nor
was there much difference when coal fuel was fired instead
of natural gas.

Other parameters measured, SO,, Cl , POHC, and THC, also
showed little or no increase when the TDF was added. Both
the 50, and Cl™ results were generally very near the
detectable limit of the methods used. As with the
particulate, the highest or nearly highest results were
found during the baseline tests firing natural gas in the
kiln. One POHC component of particular interest, chrysene,
was not detectable in any of the samples.

kkkkkkkx HORIZON ENGINEERING *xkkkkx
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ASH GROVE CEMENT WEST, TDF Trials, Durkee, OR 10/89 4

The results of analysis for metals in the particulate catch
is included in the Appendix. Of the ten metals checked,
iron was the highest, with zinc and copper being the only
others of significance on all the runs except the last two
(baseline tests) where there was some nickel and chromium.

Table 1 on the next page shows the averaged results of
tests, grouped by the fuels fired. The results of the
individual tests are listed later in the report as Tables 2,
3, and 4.

No formal opacity readings were taken, but at no time did
informal observations show more than 5-10 % opacity.
Usually the exhaust was clear.

A photograph of the plant is shown in Figure 1. The stack
exit is behind the top of the steel structure.

The results of the tests should be valid in all respects.
All leak tests and isockinetic values were within the
acceptable range. Filter appearance was a very light brown.
Probe wash acetone was only slightly cloudy; it did not
appear to . have much suspended material in it.

kkkkkk%x HORIZON ENGINEERING Ahxkkxx
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ASH GROVE CEMENT WEST, TDF Trials, Durkee, OR 1U/8Y >

Table 1
TDF Trials Emission Test Results Summary
October 18-29, 1989

Parameter Average Average Average*
Runs 1-2 _Run 3 Runs 4-6 Runs 7-8
Fuels, % of Btu in c= 88 C= 89 NG= 82- NG= 87
(See below for key) Wo= 12 WO= 7 Wo= 10 WO= 13
TDF= 4. TDF= 9

Particulate

- gr/scfd 0.0057 0.0063 0.0062 0.0078

- 1b/hr 4.28 4.98 4.83 6.27
Allowable

- gr/scfd 0.1 0.1 0.1 0.1

- lb/hr 18.2 18.2 18.2 18.2
S04

- ppmv <l.3 <1.3 <1l.3 <l.8

- lb/hr <1l.2 <1l.2 <1l.2 <1.7
Allowable

- ppmv 10 10 10 10

- 1lb/hr 6.3 6.3 6.3 6.3
cl

- 1b/hr <0.11 <0.18 <0.20 0.34
POHC

- 1b/hr 0.006 0.003 0.005 0.008
THC

- ppmC 18 16 20 18

- 1bC/hr 3.0 2.6 3.3 3.1
Sample Volume, 54.6 57.5 58.6 57.:3
Part. Sample Wt, 20.3 23.4 23.8 29.7
Sampling Time, min 120 120 120 120
% Isokinetic 103 102 107 101
System Flowrate, 87,600 92,900 90,600 93,000
Stack Temp, 254 250 257 263
% Moisture, 17.1 16.1 20.7 19.6
% 0y, 9.1 9.1 8.8 9.4
Cement Type, - IX II 11 II
Feed Rate, tons /hr 96 101 104 94

* Run 7 had Raw Mill off
*%* Metric tons

C=Coal

WO=Waste 0il
NG= Nat Gas
-TDF= Tire Chips

Xxxxxk%x HORIZON ENGINEERING %xkkkxx
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Lab #; 89-31113 “ﬁfﬁ‘ S———
Samplei BLANK

Itam #1i
34—ttt it 314+ st 132 =t r - r
CONC COMPOUND CAS #
ug )
{@.a Naphthslene 91203
{#.3 Acenaphthylene a2e8948
<2,3 Acenaphthene 83329
<g.2 Dibenzofuran 132649
{B.3 Fluorens 886737
<g.3 Phenanthrene 83018
<@.3 Anthracene 1égia7
<a.2 - Flucrantheane BR4440
<@g.e Pyrene 189900
g.2 Benzolalanthracene 8468583
<@.3 Chrysane 218919
0.5 Benzol{blfluoranthane 293992
<@.,7 BenzolkIflugranthene 287089
<@.5 Benzolalpyrens 350328
<6.0 Indeno(l,2,3-cdlanthracens 193393
1.0 Dibenzlfahlanthracene 33733
1.9 Banzof{ghiJperylenes 191242

/

6 o 20
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Department of Environmental Quality
Laboratorles and ARpplied Research

Polynuclear Aramatic Hydrocarbons
Acid-Base/Nautral Extraectables
Complies with NPDES method &23

and RCRA SWB844& methad B279

Datmi 29 Navember B89

Lab #1 B89-1113 ‘?\3}\

Samplwt Run 7

Item w1

-1 T F T R AT R B D ERN VU D L R ¥ 8 1 & F 3 KB N-B -F 3-3N—3-FF— 40— R-2—F—4—0—4

CONC COMPOUND CAS #

ug )

L R 8 B R R B B B-8 B F B3]

<d.3
<B.3

0.3

(gla
@.2
3.2
.2
<2.3
(0.5
<&,7
<g.8
<6.0
1,8
<1.9

ce

Naphthalene
Acenaphthylene
AckRnaphthene
Dibenzofuran
Fluorane
Phenanthrene
Anthracene
Fluorantheng’

Pyrene
Benzol{alanthracene
Chrysena
Benzolblfluoranthene
Benzofklfluoranthena
Benzof{alpyrene

Indenal1,2,3-cdlanthracene

Dibenz{ahlanthracene
Benzolghilperylene

4

—— e A e e e — 4w
=R

E R -k B X% N ¥ & 8 R B N }

21203
208968
83329
1324649
86737
83018
12e127
2046440
127000
854553
218219
BEes9ee
297089
3e3e8
193395
33723
191242
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Date1

Lab #1i
Gamplet
[tem #;

Department of Environmental Quality
Laboratories and RApplied Research

Polynuclear Aromatic Hydracarbone
Acid-Base/Neutral Extractables
Complies with NPDES methed 625

and RCRA EWB44 method B270

¢3 Dacember B9

89-1113 —‘?”%}\

RUN &
[

N O SN O E S E I O I N S s S S TN C IR IAN S IOET RN OSSR S X M

CONC
ug

COMPQUND CAS #

X 3 T W N B B BN 3N N SW PN SN G A S W W NN By B VN S B O BN N0 AN BN Ey v m g Mel Sy SE PR BN A By g B0 B SN N S5 BN AR W AR W

Naphthalene 912803
fcenaphthylens 208968
Acenaphthene 83329
Dibanzofuran 1324649
Fluarene 84737
Phenanthrane 85218
Anthracena 12g127
Fluoranthene Ee&L448
Pyrane 12902¢
Benzolalanthracene 563353
Chrysana 218219
Benzolblfluoranthene 203992
Benzol(klfluoranthene 2070889
Benzelalpyrane 50328
Indano(l,2,3-cdlanthracene 193395
Dibenz(ahlanthracens 33703
Banzolghilperylene 191242

i
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Department of Environmental Quality
Laboratories and Applied Research

Polynuclear Aromatic Hydrocarbone
Acid-Base/Neutral Extractables
Complles with NPDES method &ES

and RCRA SWB4& method B27¢

Datei 23 Decamber Bzﬁé\g&
Lab #; B89-1113
Sample: RUN 3
[tem #1 3
RO E R AN EAN I I - O NGAND S S S S INMOSo S S MEEMEBE RO S X AN
CONC COMPOUND CAS #
vg
[T 8 8 ¢t fE T+ 32 P 8 R R -t 3 32 H- - R RS - F B 8 R B-F-0—4-2P-5 &0 J 5 1
14 Naphthalena 218903
<@.3 Acenaphthylene ) 298948
<@.3 Acenaphthene ' 83329
3 Dibenzofuran 1324649
.3 Fluorena 86737
B Phenanthrene 85918
<Z,3 Anthracene 129127
<@.2 Fluoranthene 296449
<@.2 Pyrene 12990909
<@.2 Benzolalanthracene 56353
<9.3 Chrysene 218019
0.5 Benzolblfluoranthene 20%99p
<@.7 Benzolklfluocranthene ' 207089
<@.3 Benzolalpyrene Je320
<4&.8 Indenol!,2,3-cdlanthracene 193395
<{.@8 Didvenzx{ahlanthracene 53723
<1.d Benzolgh!lperylene 191242

/

i of 10
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Department of Environmental Quality
Laboratories and Applied Reswearch

Polynuclear Aromatic Hydrocarbaons
Rcid-Base/Neutral Extractables
Complies with NPDES method &ES

and RCRA SWB846 method B2870@

Datet 38 Novembar B89
Lab #9 89—1113.%%)\
Sampletr RUN 4
Iteam #W: &
BRI X AEEMY N T S S S ST AR S I T S XS M MEr O S SRS E M e R
CONC COMPOUND CAS #
ug
MEmEER T I S T S S S P S S S S S S S S S ST EmERd S S EEEE
10 Naphthalene 21223
@.3 Acenaphthylene 208948
<@,3 Acenaphthene 83329
3 Dibenzofuran 132649
<@.3 Fluorens= 86737
3 Phenanthrene 83018
<¢.3 Anthracene 129ta7
g.B Fluoranthane 206440
g.e Pyrene 129900
(.82 Benzolalanthracenw 845%3
<@,3 Chrysene 218919
<@.3 Benzol(blfluoranthene 285992
Q.7 Benzol{klfluoranthene 207289
<@.5 Benzolalpyrene 30328
<&.2 Indeno(l,2,3-cdlanthracene 193395
<1.2 Dibenz{ahlanthracene 33783
<1.8 Benzolghilperylena 191242

7
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Department of Environmental Quality
Laboratories and Applied Ressarch

Polynuclear Araomatic Hydrocarbons
Acid-Base/Nautral Extractables
Complies with NPDES method 423

and RCRA SWB44 method 8270

Datet @1 Decambrr 89
Lab #1 89-1113 wéy\
Sample; RUN 3
Ttem #;: 3
CONC COMPQUND CAg #
ug e
LT E X B F-F4 v F 4 ¥ FFEFEFR LR E S5 F -3 2—s-F—F-F5 8 3 F 1} j
5 Naphthalene 71803
<P.3 Acenaphthylene 208948
®.3 Acenaphthene 83329
e Dibenzofuran 1324649
<@.3 Fluorene B&737
2 Phenanthrene 83018
<@.3 Anthracene 128127
{@.8 Fluoranthenes 20&44Q
{g.2 Pyrens 189120
{g.28 Banzolalanthracene 56533
<®.3 Chrysene 218019
2.5 Benzol{blfluoranthene pgse9a
<3.7 Banzo(kiIfluoranthene 297289
<3.9% Benzeolalpyrene 30328
4.0 Indenol!,2,3~-cdlanthracenes 193395
<1.@ Dibenz{ahlanthracene 537083
<1.9 Benzolghilperylena 191848

s
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Department af Environmental Quality
Laboratories and Appllied Research

Polynuclmar Aromatic Hydrocarbans
Acid-Base/Neutral Extractables
Complies with NPDES method 4625

and RCRA SW84&6 method B279

Date: December 89
Lab #7 89-1113 Tzﬁg\
Bample: RUN &2
Itam #1
------‘---.-:::2-..---::::.--,:===ﬂ.l! TEMwwE ===
CONC COMPDUND CAS #
ug
[ Y PR A S Y R R-F R 0 A F RN F-E 320 L 320 A B X T S VR X2 0 02 2 9
17 Naphthalena 1823
3.3 Acenaphthylene 2e8v4&8
{@.3 Acenaphthane 83329
3 Dibenzafuran 132649
3.3 Fluorens 846737
2 Phenanthrene 839018
£g8.3 Anthracane 129127
<@.2 Flueranthenes =1L
<g.B Pyrene 1890Q¢
<@.8. Benzolalanthracene 36553
<@.3 Chrysanms 218019
8.3 Benzolblfluoranthana 2039¢%2
<g.7 Benzalklfluaranthene 207289
2.5 Benzalalpyrene Je3c8
<&.9 Indenoll,2,3-cdlanthracene 193393
<1.9 Dibanzf{ahlanthracaene 33703
<1.9 Benzolghilparylene 191242
/
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Departmeant of Environmantal Quality
Laboratories and Applied Research

Polynuclear Aromatic Hydrocarbens
Acid-Base/Neutral Extractables
Complies with NPDES method 625

and RCRA §W84é& method 8278

Date:r @1 December 89 !4
Lab #1 89-1113

Sanplet RUN |

[tem #1 )
-'...--‘.---.’.-.----.-.-.-.--.-.---.---.--..I.-.--.
CONC COMPOUND CAS #
ug
MACEEE XN K- T o S L S T S S S S S SO - S S-S oSS EECONIEII=I33C

) Naphthalene 91203
<®.3 Acenaphthylene 288948
2.3 Acenaphthens= 83329

3 Dibenzofuran 132449
(8.3 Flugrene 86737

3 Fhenanthrene 85218
8.3 Anthracane 12gle?
<g.2 Fluoranthens 2846440
<g.c2 Pyrene 129290
9. Benzo(alanthracene 54883
9.3 Chrysene 218019
<@.,5 Benzol[blflucranthene pgs99e
<B.7 Benzolklfluoranthene 287889
(2.5 Benzo(alpyrene Se3cse
4.0 Indenol},2,3-cdlanthracene 193399
1.0 Dibenzlahlanthracene 53703
(1.8 Benzo({ghilperylene {91242

’
“ 2 of 10O
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HORIZON ENGINEERING
505 N.E. Thompson Mill Road
Corbett, Oregon 970179

Principle Organic Hazardous Compounds (POHC)
Emission Calculations

Plant: Ash Grove Cement West
Source: ESP Stack

Location: Durkee, Oregon

Test Dates: October 138-20, 1989

Method of Sampling: Modified Method 5
Resin Used: XAD-2

Run No.: 8

Sample Volume, Qd, scfd: 54 .252
Stack Flowrate, g3, =ctm: 91,346

(gs, ft3/min)(60 min/hrv)

Eqn: 1lbX/hr = ugX —--=—==—-—--=——-—~---—-—-——————
(Qd, ft3)(1,000,000 ugs/g)(453

Lab Rslt. Emiss. Rate

No. Compound Name ug 1b/hr
1 Naphthalene " 23.3 0.0052
2 Dibenzofuran 5.0 0.0011
3 Phenanthrene 1.7 0.0004
4 0.0000
5 0.0000
6 0.0000
7 0.0000
8 0.0000
9 0.0000
10 0.0000
11 0.0000
12 0.0000
13 0.0000
Total 30.0 0 .0067
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HORIZON ENGINEERING
505 N.E. Thompson Mill Road
Corbett, Oregon 97019

Principle Organic Hazardous Compounds (POHC)
Emission Calculations

Plant: Ash Grove Cement West
Source: ESP Stack

Location: Durkee, Oregon

Test Dates: October 18-20, 1989

Method of Sampling: Modified Method 5
Resin Used: XaD-Z

Run No.: 7

Sample Vvolume, Qd, scfd: 60 .251
“tack Flowrate, qs, scfm: 94,733

(gs, ft3/min)(60 min/hr )
Eqn: IbX/HTr = Ll =s—So—s——seac— s asnaciys s =
(Qd, ft3)(1,000,000 ugs/g)(4s3 '

Lab Rslt. Emiss. Rate
No. Compound Name uyg lb/hr
Naphthalene 33.3
Dibenzofuran 6.7
Phenanthrens 1.7

ol oNoleoNoNoNoNoNoNoNoNoNe)
(@)
O
(@
(@

o
(@)
(@]
Q
~N

Total 41 .7
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HORIZON ENGINEERING
505 N.E. Thompson Mill Road
Corbett, Oregon 97019

Principle Organic Hazardous Compounds (POHC)
Emission Calculations

Plant: Ash Grocve Cement West
Source: ESP Stack

Location: Durkee, Oregon

Test Dates: October 18-20, 1989

Method of Sampling: Mcdified Method S
Resin Used: XAD-2

Run No.: A

Sample Volume, Qd, scfd: 59.932
Stack Flowrate, gs, scfm: 91,138

Egni lbX7hr = ugfl s==s—=ssosresomrrs s amem o mesmens
(ad, ft3)(1,000,000 ug/g)(453

Lab Rslt. Emiss. Rate
No . Compound Name ug lb/hr
Naphthalene 11.7
Dibenzofuran 5.0
Phenanthrene 3.3

[
CVvaO@NOOMEAEWNE

[
-

(S
N
COO0OOO0OO0OOOOO00O QOO0
O
O
O
O

-
[#%]

O
@)
]
Pay
O

Total Zz0.0
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HORIZON ENGINEERING
505 N.E. Thompson Mill Road
Corbett, Oregon 97019

Principle Organic Hazardous Compounds (POHC)
Emission Calculations

Plant: Ash Grove Cement West
Source: ESP Stack

Location: Durkee, Oregon

Test Dates: October 18-20, 1989

Method of Sampling: Modified Method S
Resin Used: XAD-2

Run No.: 5

Sample Volume, Qd, scfd: 58.943
Stack Flowrate, gs, scfm: 92,317

(gs, ft3/min)(60 min/hr)

Eqn: 1BXAHr 5 gl ——mssmisind Seiom o 55w e o i i i
(Qd, ft3)(1,000,000 ug/g) 453

Lab Rslt. Emiss. Rate

No . Compound Name ug lb/hr
1 Naphthalene 23.3 0.0048
2 Dibenzofuran 5.0 0.0010
3 Phenanthrens 3.3 0.0007
4 0 .0000
5 0.0000
6 0 .0000
7 0 .0000
8 0 .0000
El 0 .0000
10 0 .0000
11 0.0000
12 0 .0000
13 0.0000

Total 31 .6 0.0066
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HORIZON ENGINEERING
505 N.E. Thompson Mill Road
Corbett, Oregon 97019

Principle Organic Hazardous Compounds (POHC)
Emission Calculations

Plant: Ash Grove Cement West
Source: ESP Stack

Location: Durkee, Oregon

Test Dates: October 18-20, 1989

Method of Sampling: Modified Method 5
Resin Used: XAD-2

Run No.: 4

Sample volume, Qd, scfd: 57 .033
Stack Flowrate, gs, scfm: 88,243

(gs, ft3/min)(60 min/hr)

Eqr: lbX/hr = ugX —-——--———=-"="===-—"—"-"—-"=-"—"—=~—"—-—"——-———
(ad, ft3)(1,000,000 ug/g)(453

Lab Rslt. Emiss. Rate
No. Compound Name ug lb/hr
Naphthalene 16.7
Dibenzofuran 5.0
Phenanthrene 5.0

H
OCOWwOMNDPPODWNF

—
-

-
N
OCOOCOO0OOOOO0OOOO0OO
> .
O
O
O

-
(V)

(@]
O
O
n
&

Total 26 .7
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HORIZON ENGINEERING
505 N.E. Thompson Mill Road
Corbett, Oregon 97019

Principle Organic Hazardous Compounds (FPOHC)
Emission Calculations

Plant: Ash Grove Cement West
Source: ESP Stack

Location: Durhkee, Oregon

Test Dates: October 18-20, 1989

Method of Sampling: Modified Method 5
Resin Used: XAD-2

Run No.: 3

Sample Volume, Qd, scfd: 57 .528
Stack Flowrate, gs, scfm: 92,858

(gqs, ft3/min )60 min/hr)

EqQn: 1lbX/hr = ug¥ ———==—-—=————=-——————-—~————~——~—~~— -
(Qd, ft3)(1,000,000 ugsg)4s3

) Lab Rslt. Emiss. Rate
No. Compound Name ug lb/hr
Naplithalene 3.3
Dibenzofuran 3.3
Phenanthrene 3.3

—
CVONDTGODWMN+—

o
[ay

—
N
e oNoNoNoNoNoRoNoNeNoNe)
O
O
(@]
O

o
(]

(@]
(®)
@]
w
\V]

Total 15.0
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HORIZON ENGINEERING
505 N.E. Thompson Mill Road
Corbett, Oregon 97019

Principle Organic Hazardous Compounds (PGHC)
Emission Calculations

Plant: Ash Grove Cement West
3ource: ESP Stack

Location: Durkee, Oregon

Test Dates: October 18-20, 198%

Method of Sampling: Modified Mzthod S
Resin Used: XAD-2

Run No.: 2
sampls Volume, Qd, scfd: 54 .804
<tack Flowrate, gs, scfm: 90,063

(qs, ft3/min)(&0 min/hr )

Eqn: lbX/hr = ugX -~------=-—==-----=---oTT=TmEEo
(ad, ft3)(1,000,000 ug/g)(453

Lab Rslt. Emiss. Rate
No. Compound Mame ug 1b/hr

Naphthalene 28.3
Dibenzofuran 5.0
Phenanthrene 3.3

cNeoNeoNoNoNoNoNoNoNoNONO RS,
s «
O
O
O

|
e}
-t
v1]
—
)
o
o
O
o
(@]
@
(@]
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HORIZON ENGINEERING
505 N.E. Thompson Mill Road
Corbett, Oregon 97019

Principle Organic Hazardous Compounds (POHC)
Emission Calculations

Plant: Ash Grove Cement West
Source: ESP Stack

Location: Duy kee, Oregon

Test Dates: October 18-20, 1989

Method of Sampling: tModified Method S
Resin Used: XAD-2

Run No.: 1

Sample Volume, Qd, scfd: 54 .374
Stack Flowrate, q=, scfm: 85,093

(gs, ft3/min)(60 min/hr )
Egn: 1bX/hr = ugX -——=———c———cm e e -

Lab Rslt. Emiss. Rate
No. Compound Name ug lb/hr
Naphthalene 10.0
Dibenzofuran 5.0
Phenanthrene 5.0

-
CODONDPPU B WM

—
=

-
N
lejeNoNoNoNoNoNoNoNoNeoNoNe)
5 .
O
O
(@)

-
W

(@]
(@)
(@]
oy
-

Total 20.0
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HOLNAM SEATTLE PLANT

TDF STACK TEST SUMMARY
Condition 1  Condition2  Condition 3

Total Organics (Ibshi) 1.107 0.5263 0.3832
Organic HAPs (Ibs/hr) 0.8287 0.1517 0.2575
NON-HAP QOrganics (lbs/hr) 0.2783 0.3746 0.1257
Total HAPs (Ibs/hr) 0.8413 0.1622 0.2659
Total Particulate (ibs/hr) 4820 22.20 24.70
Total Metals Emissions (lbs/hr) 1.378 0.7635 0.2358
HAPs Metals (bs/hr) 0.0126 0.0105 0.0084
NON-H{APS Metals (fos/hr) 1.365 0.7430 0.2274
PNA Emissions (Ibs/hr) . 0.3011 0.1861 02397
VOC Emissions (lbs/hr) - 0.8058 0.3402 0.1434
Tons per year of total organics 4.849 2.305 1.678
Tons per year of organic HAPs 3.630 0.664 1.128
Tons par year of total particulate 211.1 97.24 108.2
Tons per year of total metals 6.034 3.300 1.033
Tons per year of HAP metals 0.0552 0.0460 0.0368
Total No. of Compounds 47 38 38
Total Na. of HAPs 20 19 19
S0z 563 430 334

Ny 529 483  4ib

CO 51 671 67

AGCS2M002577
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HOLNAM'S SEATTLE PLANT

10/90 TDF STACK TEST
s : e
Condition # 1: Baseline
. Average
Compourd Units Auni..~ Bun2 Bun3 (alldmos)  Pounds/Hr
PM Taotal los/hr 133 28.7 102.7 482 482
Sulur Dioxide (SO2) lbs/hr 319.3 578.6 7022 563.4 563.4
Niitrogen Oxides (NOXx) lbs/hr (as NO2 625.1 3755 586.9 5292 528.2
Carbon Monoxide (CO) tbsthr 456 53.4 53.8 508 50.8
Carbon Dioxide (CO2) % 222 224 226 224 93154.7
Oxygen (02) ) % 7.0 6.7 6.6 6.8 281405
Arsenic : mg/hr BOL 8DL BDL 0.0 0.0000
Cadmium 'i mg/hr 2455 (V)  165.7 101.7 171.0 0.0004
Chromium d mg/r 6152 425.8 905.5 648.8 0.0014
Copper ] mg/hr 4015.6 3923.6 2017.2 3318.8 0.0073
Lead mg/hr 5135.9 5543.9 4056.1 4912.0 0.0108
Zinc . mg/hr 536220 813241 498082 615848 13577
Acenaphthene mg/min BOL 8DL 12.9 43 0.0006
Acenaphthalene mg/min B0OL 80L 10.3 3.4 0.0005
Anthracene mg/min BDL BOL BDL 0.0 0.0000
Benzo(a)anthracene mg/min BOL 1.5 BOL 3.8 0.0005
Benzo(b)fluoranthene mg/min 8.6 18.6 18.9 15.4 0.0020
Benzolc acid mg/min BOL BOL 80L 0.0 0.0000
Benzo{K)fluoranthene mg/min 95 19.5 19.8 (2) 16.3 0.0022
Benzo(a)pyrene mg/min BDOL BDL 95 32 0.0004
Benzo(g,h,)perylene mg/min 80L BDL BDOL 0.0 0.0000
Benzyl Alcohol mg/min BDL 8OL .BDL 0.0 0.0000
Bis(2-chloroethoxy)methane mg/min BDL B8DOL - 80L 0.0 0.0000
Bis(2-chloroethyl)ether mg/min 80L BDL BDOL 0.0 0.0000
Bis(2-chlomisopropyfether mg/min BOL BDL BOL 0.0 0.0000
Bis(2-ethylhexyl)phthalate mg/min 129.1 185.7 723.0 3459 0.0458
Butylbenzyl Phthalate : mg/min 8DL BOL BOL 0.0 0.0000
4-Bromophenyl-phenyl ether mg/min BDL BDL BDL 0.0 0.0000
4-chlorvaniline mg/min BOL BDL BOL 0.0 0.0000
2-Chloronaphthalena ) mg/min 80L BDL 80L 0.0 0.0000
4-Chiorophenyl-phenyl ethér mg/min 80OL BDL BDOL 0.0 0.0000
Chrysene mg/min 80L 12.4 18.5 9.3 0.0012
Dibenz(a,h)anthracene mg/min BDL BOL 80L 0.0 0.0000
Dibenzaofuran mg/min 723 141.5 284.0 165.9 0.0219
Di-N-butylphthalate mg/min 80L 10.6 BDL 3.5 0.0005
1,2-Dichlorobenzene mg/min 0.0 0.0000
1,3-Dichlorobenzene mg/min 0.0 0.0000
1.4-Dichlorobenzene mg/min 0.0 0.0000
3,3-Dichlorobenzidene mg/min 0.0 0.6000
Diethyi Phthalate mg/min 0.0 0.0000
Dimethyi Phthalate mg/min 15.0 5.0 0.0007
2,4-Dinftrotoluene mg/min 0.0 0.0000
2,6-Dinflrotoluene mg/min 0.0 0.0000
Di-N-octyl Phthalaie mg/min 0.0 0.0000
Fluoranthene mg/min 12.9 17.7 31.8 208 0.0028
Fluorene mg/min 15.0 20.7 1.9 0.0016
Hexachlorobenzene mg/min 0.0 0.0000
Hexachtorobutadiene mg/min 0.0 0.0000
Hexachlorocyclopentadien:: mg/min 0.0 0.0000
Hexachloroethane mg/min 0.0 0.0000
-C
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indeno(1,2,3-cd)pyrene

lsophorone

2-methyl Naphthalene

Naphthalene

2-Nitroaniline

3-Nitroaniline

4-Nitroanifine

Nitrobenzene )
N-Nitrosodiphenylamine !}

N-Nrtmso—Di-N—propyiamme

Phenanthrene )

ne E"

1,2,4-Trichlorobenzene

4-Chloro-3-methyl Phenol

2-Chiorophenol

2,4-Dichlorophenot

2.4-Dimethyl Phenol

2,4-Dinitrophenol -

4,6-Dinitro-2-methyi Phenol

2-methy! Phenol

4-methyl Pheno!

2-Nitrophenaol

4-Nitrophenol

Pentachlorophenol

Phenol

2.4,5-Trichlorophenol

2,4,6-Trichlorophenof

Acetone

Benzene

Bromodichloromethane

Bromomethane

Bromoform

1,3-Butadiene

2-Butanone (MEK)

Carbon Disullide

Carbon Tetrachlonde

Chiorobenzene

Chloroethane

2-Chloroethyl-vinyl-ether

Chloroform

Chloromethane

Dibromochlcromethane

1.2-Dibromoethene

1,2-Dichlorobenzene
ERL I'\Iﬂh‘-\n’rh—:q-ﬁr\—
1.4-Dichlorobsenzene

1.1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene
cis-1,2-Dichloroetiiene

Units

mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min

‘mg/min

mg/min
ralmin
mg/min

mg/min
mg/min
mg/min
mg/min

HOLNAM'S SEATTLE PLANT

l0/90 TDF STACK TEST
Condition # 1: Baseline
Average

0.0 0.0000

: 0.0 0.0000

576 78.7 206.6 114.3 0.0151

301.1 4245 860.8 528.8 0.0699

' 0.0 0.0000

0.0 0.000Q

0.0 0.0000

9.7 12.1 7.3 0.0010

0.0 0.0000

0.0 0.0000

76.6 106.1 241.0 1412 0.0187

232 77 0.0010

0.0 0.0000

0.0 0.0000

0.0 0.0000

0.0 0.0000

0.0 0.0000¢

81.4 27.1 0.0036

0.0 0.0000

25.8 8.6 0.0011

275 63.7 30.4 0.0040

1032 548.4 2582 303.3 0.0401

0.0 0.0000

0.0 0.0000

464.6 1032.9 499.2 0.0660

0.0 0.0000

. 0.0 0.0000

668.9 606.7 7522 675.9 0.0894

2113.8 1542.0 3223.7 22932 0.3033

0.0 0.0000

26.8 48.0 296 34.8 0.0046

, 0.0 0.0000

8.7 253 43.0 25.0 0.0033

10.9 3.5 4.8 0.0006

508.4 556.1 1692.4 919.0 0.1218

0.0 0.0000

12.6 10.2 7.6 0.0010

16.4 296 15.3 0.0020

0.0 0.0000

0.0 0.0600

321.1 326.6 403.0 350.9 0.0464

0.0 0.0000

0.0 0.0000

0.0 0.0000

Q.0 0.0000

0.0 0.0060

0.0 0.0000

0.0 0.0000

Q.0 0.0000

0.0 0.0000

Z _
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Cnmnoupd

trans-1,2-Dichloroethene
Dichloromethane
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone
4-Methyt-2-Pentanone
Styrene
11 ,2,2-Tetrachloroethane s
Tehach!omedwene 2
Toluene §
1,1,1-Trichloroethane .
1,1,2-Trichloroethane
Trichloroethene .
Trichlorofluoromethane (F-11}

Trichlorotrifluoroethane (F- ‘113)

Vinyl Acetate
Vinyt Chloride
Xylenes, Total

TOTAL ORGANICS

Units

mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min

mg/min

HOLNAM'S SEATTLE PLANT
6o TDF STACK TEST

Condition # 1: Baseline

T

2462

829

mg/min | ...

mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min

mg/min

454.9

347.8

Bun?2

328.6

303

2427

161.8

Average

- 0.0
376.1 317.0
0.0

0.0

0.0

75.2 €28
0.0

0.0

2.7 227
0.0

11.3 3.8
564.1 420.6
1.3 0.4
0.0

0.0

8.9 3.0
13.7 4.6
0.0

26.3 8.8
2256.6 922 1
AGCS2M002580

Bun3d  {(all3ams)  PoundsMic

0.0000
0.0419
0.0000
0.0000
0.0000
0.0083
0.0000
0.0000
0.0030
0.0000
0.0005
0.0556
0.0001
0.0000
0.0000
0.0004
0.0006
0.0000
0.0012
0.1220

1.1070
(Ibs/hr)

SEA0983



lo/jo  SEATTLE STACKTEST

XY A e S e—an

e -
Condition ¢ 2: 11% TOF
K Average

Compound Units Bun1 Bun?2 Buo 3 {all 3 nuns} Pounds/Hr

PM Total ' lbsthr 26.3 26.4 - 139 222 222
Sulfur Dioxide (SO2) Ibs/hr 4275 5771 434.7 479.8 479.8
Ntitragen Oxides (NOx) bs/hr (as NO2 497.1 480.1 470.2 482.5 4825
Carbon Monoxide (CQ) bs/nr 61.9 775 61.9 67.1 67.1
Carbon Dioxide (CO2) % 21.0 20.9 20.7 20.9 84945.1
Oxygen (02) ~ % 7.0 6.9 7.0 7.0 28360.3
Arsenic mg/h 0.0 0.0000
Cadmium mg/hr 133.6 2902 73.6 165.8 0.0004
Chromium - mg/r 15743 686.8 436.7 899.3 0.0020
Copper i mg/hy 1758.4 1880.4 1830.2 1823.0 0.0040
Lead ! mghr 5~ 4303.9 4252.8 24517 3669.5 0.0081
Zinc 3 mg/r 528556 336664 139417 335212 0.7390
Acenaphthene % mg/min 9.4 3.1 0.0004
Acenaphthalens ' mg/min 0.0 0.0000
Anthracene mg/min ’ 0.0 0.0000
Benzo(a)amhracene - mg/min 0.0 0.0000
Benzo(b){iuoranthense mg/min 0.0 0.0000
Benzoic acid mg/min c.0 0.0000
Benzo(k)fluoranthene 2 mg/min 0.0 0.0000
Benzo(a)pyrsne mg/min 0.0 0.0000
Benzo(g,h,i)perylene mg/min 0.0 0.0000
Benzyl Alcohol mg/min 14.5 4.8 0.0006
Bis(2-chloroethoxy)methane mg/min 0.0 0.0000
Bis(2-chloroethyl)ether mg/min 0.0 0.0000
Bis(2-chloroisopropyl)ether mg/min 0.0 0.0000
Bis(2-ethylhexyl)phthalate mg/min 55.1 674.5 79.7 269.8 0.0357
Butylbenzy! Phthalate _ mg/min 0.0 0.0000
4-Bromophenyl-phenyl ethe mg/min 0.0 0.0000
4-chloroaniline ‘ mg/min 0.0 0.0000
2-Chloronaphthalene mg/min 0.0 0.0000
4-Chlorophenyl-phenyl ether mg/min 0.0 0.0000
Chrysene mg/min 0.0 0.0000
Dibenz(a,h)anthracene ma/min 0.0 0.0000
Dibenzofuran mg/min 60.4 77.7 85.7 74.6 0.0089
Di-N-butylphthalate mg/min 0.0 0.0000
1,2-Dichlorobenzene mg/min 0.0 0.0000
1,3-Dichlarobenzene mg/min 0.0 0.0000
1,4-Dichlorobenzene mg/min 0.0 0.0000
3.3-Dichlorobenzidene mg/min 0.0 0.0000
Ciethyl Phihalate mg/min 0.0 0.0000
Dimethy! Phthalate mg/min 0.0 0.0000
2,4-Dinitrotoluene mg/min 0.0 0.0000
2,6-Dinitrotoluene mg/min 0.0 0.0000
Di-N-octyl Phihalaie mg/min 0.0 0.0000
Fluoranthene mg/min 123 16.2 18.0 15.5 0.0021
Fluorene mg/min 8.8 12.0 12.0 10.9 0.0014
Hexachlorobenzene ‘ mg/min 0.0 0.0000
Hexachlorobutadiene mg/min 0.0 0.0009
Hexachlorocyclopentadier.2 mg/min 0.0 0.0000
Hexzchloroelhane mg/min 0.0 0.0009
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Compound

Indeno(1,2,3-cd)pyrene
Isophorone

2-methyl Naphthalene
Naphthalene
2-Nitroanlline
3-Nitroanifine
4-Nitroaniline
Nitrobenzene
N-Nitrosodiphenylamine

AL gy A ~

f

N-Nitroso-Di-N-propylamine

Phenanthrene

Pyrene
1,2,4-Trichlorobenzene

v’

4-Chloro-3-methyl Phenol

2-Chiorophenol
2 4-Dichlorophenol

* 2,4-Dimethyl Phenol
2,4-Dinitrophenal

4,6-Dinitro-2-methyl Phenol

2-methyl Phencl
4-methyl Phenol
2-Nitrophenol
4-Nitrophenol
Pentachloropheno!
Phenol
2.4,5-Trichloropheno!
2,4,6-Trichlorophenaol
Acetone

Benzene
Bromodichloromethane
Bromomethane
Bromoform
1.3-Butadiene
2-Butanone (MEK)
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
2-Chloroethyl-vinyl-ether
Chloroform
Chloromethane
Dibromochioromethane
1,2-Dibromoethane
1,2-Dichlorobenzene

Rl b 1T P S,
1,4-Dichlorobenzene
1,1-Dichiorceihane
1.2-Dichioroethane
1,1-Dichloroethene
cis-1,2-Dichloroethene

790

Units

mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min

mg/min

mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mairrin
mg/min
mg/min
mg/miin
mg/min
mg/min

SEATTLE STACK TEST

wig
'

-

Condition & 2: 11% TOF

COE
so.8 67.5
210.1 273.2
60.4 820
11.1
29.8 12.8
61.3 170.8
376.4 350.1
89.4 177.5
86.7 48.4
3.4 56

45

3.7
28.9 323
27

1.3
31.5 51.1

Average

0.0

0.0

70.3 62.8
351.6 278.3
0.0

0.0

0.0

0.0

0.0

0.0

79.7 - 740
3.7

0.0

0.0

0.0

0.0

0.0

12.0 4.0
0.0

0.0

142

557.3 263.1
231.5 772
0.0

248 250.5
0.0

0.0

56.5 107.8-

105.4 80.2
0.0

10.0 6.3
00

1.5

1.2

54.0 384
0.9

0.4

0.0

0.0

0.0

g2.5 _ 58.4
0.0

0.0

0.0

Q.q

0.0

0.0

0.0

0.0

0.0

AGCS2M002582

Bun3  (all3nins)  PoundsHr

0.0000
0.0000
0.0083
0.0368
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0098
0.0005
0.0000
0.0000
0.0000
0.0000
0.0000
0.0005
0.0000
0.0000
0.0013
0.0348
0.0102
0.0000
0.0331
0.0000
0.0000
0.0143
0.0106
0.0000
0.0008
0.0000
0.0002
0.0002
0.0051
0.0001
0.0001
0.0000
0.0000
0.0000
0.0077
0.0000
0.0000
0.0000
0.00Q00
0.0000
0.0000
0.0000
0.0000
0.0000
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Comnound

trans-1,2-Dichloroethene
Dichloromethane
1,2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene

Ethylbenzeno
2-Hexanone
4-Methyt-2-Pentanone
Styrene .
1,1 .2,2-Tetrachlomethane
Tetrachloroethene '
Toluene

1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Trichloroflueromethane (F-11)
Trichlerotriflucroethane (F-113)

Vinyl Acetate
Vinyl Chloride
Xylenes, Total

A T adea, Ay S

TOTAL ORGANICS '

.

1940

Units

mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mag/min

mg/mzn

mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min

SEATTLE STACK TEST

Condttion # 2: 11% TDF

5518.4

5.5

45
39.4
10.5

5.3
2.1

Bun?2

941.4

2.7

2.7

5.1
14.8
5.6

8.1

4.6

132

Average

= 0.0
107.9 2189.6
0.0

0.0

0.0

8.2 55
0.0

0.0

08

0.0

28 4.1
30.8 28.3
a4 6.4
0.0

0.0

4.9 6.1
1.8 2.8
0.0

0.0

28.3 33.1

AGCS2M002583

Bun3d  (all3mns)  PoundsMc

0.0000
0.2896
0.0000
0.0000
0.0000
0.0007
0.0000
0.0000
0.0001
0.0000
0.0005
0.0037
0.0008
0.0000
0.0000
0.0008
0.0004
0.0000
0.0000
0.0044

0.5263
(ibsthr)
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: \% SEATTLE STACK TEST

! e
Condition # 3: 14% TOF
Average
Compound Unils Bua 1+ Bun2 Bun3 {all 3 mns) Pounds/Hr
PM Total bs/hr 252 23.6 252 24.7 247
Suffur Dioxide (SO2) fbs/hr 4223 300.1 -279.6 334.0 334.0
Ntitrogen Oxides (NOx) ¢ Ibs/hr (as NO2! 4233 424.7 401.0 4163 4163
Carbon Monoxide (CO) i Ibs/hr 69.7 65.0 65.8 66.8 66.8
Carbon Dioxide (CO2) { % 22.0 215 21.0 21.5 865142
Oxygen (02) : % 6.9 72 72 74 28569.8
Arsenic . mg/hr 0.0 0.0000
Cadmlum § mg/hr 79.1 34.6 82.4 65.4 0.0001
Chromlum ' mg/r 361.2 306.0 3532 340.1 0.0007
Copper mg/hr 1495.8 1283.0 1119.0 1302.6 0.0029
Lead mg/hr 3746.5 33420 3262.7 3450.4 0.0076
Zinc ' mg/he ..° 132889 95383 77097 101790 02244
Acenaphthene mg/min 9.6 3.2 0.0004
Acenaphthalene mg/min 0.0 0.0000
Anthracene ‘ mg/min 0.0 0.0000
Benzo(a)anthracene mg/min 0.0 0.0000
Benzo{b)fluoranthene mg/min 0.0 0.0000
Benzole acid mg/min 0.0 0.0000
Benzo(k)ffuoranthene mg/min 0.0 0.0000
Benzo(a)pyrene mg/min ' 0.0 0.0000
Benzo(g,h,i}perylene mg/min 0.0 0.0000
Benzyl Alcohof mg/min 13.0 20.0 15.2 161 0.0021
Bis(2-chloroethoxy)methane mg/min 0.0 0.0000
Bis(2-chloroethyt)ether mg/min 0.0 0.0000
Bis(2-chlormisopropyl)ether mg/min 0.0 0.0000
Bis(2-ethythexyl)phthalate : mg/min 40.8 1129.8 116.0 4289 0.0567
Butylbenzyl Phthalate ; mg/min 0.0 0.0000
4-Bromophenyl-phenyt ether mg/min - 0.0 0.0000
4-chloroaniline mg/min 0.0 0.0000
2-Chloronaphthalene mg/min 0.0 0.0000
4-Chlorophenyl-phenyt ethcr mg/min 0.0 0.0000
Chrysene mg/min 0.0 0.0000
Dibenz(a,h)amhracene mg/min 0.0 0.0000
Dibenzofuran mg/min §5.5 130.4 87.5 104.5 0.0138
Di-N-butylphthalate mg/min 0.0 0.0000
1,2-Dichlorobenzene mg/min 0.0 0.0000
1,3-Dichlorobenzene mg/min 0.0 0.0000
1.4-Dichlorobenzene mg/min 0.0 0.0000
3.3-Dichlorobenzidene mg/min 0.0 0.0000
Diethyl Phthalate mg/min 0.0 0.0000
Dimethyl Phthalate mg/min 0.0 0.0000
2.4-Dinitrotoluene mg/min 0.0 0.0000
2,6-Dinitrotoluene mg/min 0.0 0.0000
Di-N-octyl Phthalate . mg/min 0.0 0.0000
Fluoranthene mg/min 12.2 19.1 10.7 14.0 0.0019
Fluorene mg/min 95 14.8 8.9 11.1 0.0015
Hexachlorobenzene , mg/min 0.0 0.0000
Hexachlorobutadiene mg/min 0.0 0.0000
Hexachlorocyclopentadiena mg/min 0.0 0.0000
Hexachloroelhane mg/min 0.0 0.0000
7 AGCS2M002584 . SEA0987
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Compound

indeno(1,2.3-cd)pyrene
Isophorone
2-methyl Naphthelene
Naphthalene
2-Nitroaniline '\
3-Nitroaniline
4-Nitroaniline
Nitrobenzene .
N-Nitrosodiphenylamine ¢
N-Nitroso-Di-N-propylamine
FPhenanthrene
Pyrene ’
1.2.4-Trichlorobenzene
4-Chloro-3-methyi Phenol
2-Chlorophenol :
2,4-Dichlorophenotl
' 2,4-Dimethyl Phenol
2,4-Dinitrophenol
4,6-Dinitro-2-methyl Phenol
2-methyt Phenal
4-methyl Phenol
2-Nitrophenol
4-Nitrophenol
Pentachlorophenol '
Phenol !
2.4,5-Trichlorophenol :
2,4,6-Trchloropheno!
Acelone
Benzene
Bromodichloromethane
Bromomethane
Bromoform
1,3-Butadiene
2-Butanone (MEK)
Carbon Disulfide
Carbon Tetrachlonde
Chlorobenzene
Chloroethane
2-Chloroethyl-vinyl-ether
Chloroform
Chloromethane
Dibromochloromethene
1,2-Dibtomoethane

1,2-Dichlorobenzene
ANy A A
1.4-Dichlorabenzene

1.1-Dichloroethane
1,2-Dichioroethane
1,1-Dichloroeihene
cis-1,2-Dichloroethene

f

%
X

% SEATTLE STACK TEST

Units
mg/min

mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min

mg/min

mg/min L

mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
ﬂﬁé_!mln
mg/min
mg/min
mg/min
mg/min
mg/min

.:—A( iy

"7iq

10,

Condttion # 3: 14% TODF

746 104.3
164.9 4172
9.5 139
712 95.6
104
35.6
416.6 208.6
138.9
234.3 634.4
115.4 157.0
1652 303.8
18.6 22.0
1.6 15.9
3.7 8.6
125.9 126.6
2.6 2.5
41
136.4 167.1

Average

Run3d  {(all3nns)  PoundsMr

70.5
160.7

66.1

35.7
178.5

562.4

140.8
203.5

28.7
7.8
135.7

2.6
1.8

133.1

0.0
0.0
83.1
247.6
0.0
0.0
0.0
7.8
0.0

- 0.0
776
35
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
23.8
267.9
46.3
a.0
477.0
0.0
0.0
137.8
2242
0.0
23.1
0.0
5.8
6.7
129.4
2.6
2.0
0.0
0.0
0.0
145.5
0.0
0.0
0.0
0.Q
0.0
0.0
0.0
0.0
0.0

AGCS2M002585

0.0000
0.0000
0.0110
0.0328
0.0000
0.0000
0.0000
0.0010
0.0000
0.0000
0.0103
0.0005
0.0000
0.0000
0.0000
0.0000
0.0000
0.000Q
0.0000
0.0000
0.0031
0.0354
0.0061
0.0000
0.0631
0.0000
0.0000
0.0182
0.0297
0.0000
0.0031
0.0000
0.0008
0.0009
0.0171
0.0003
0.0003
0.0000
0.0000
0.0000
0.0193
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.600N
0.0000
0.0000

SEA0988
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Compound

trans-1,2-Dichloroethene
Dichloromethane
1.2-Dichloropropane
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
Ethylbenzene
2-Hexanone
4-Methyl-2-Pentanone
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethene :
Toluene
1.1,1-Tdchloroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane (F-11)

e e T 4

Trichlorotrifluoroethane (F-113)

Vinyl Acetate
Viny! Chloride
Xylenes, Total

TOTAL ORGANICS )

1%, SEATTLE STACK TEST

Unils

mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min
mg/min

Condition & 3: 14% TDF

112.8 151.9
4.7 152
2.6 6.8
2.6 5.1

315 55.7
3.7 2.5
4.8 5.6
1.6 20

18.7 45.6

Average

Bun3d  fall3mns)  PoundsMr

e 0.0
1122 125.6
0.0

00
0.0
112.2 440
0.0
0.0
S5 5.0
0.0
6.3 47
133.1 734
2.9 3.0
0.0
0.0
6.5 55
3.9 25
0.0
0.0
365.3 143.5
AGCS2M002586

0.0000
0.0166
0.0000
0.0000
0.0000
0.0058
0.0000
0.0000
0.0007
0.0000
0.0006
0.0097
0.0004
0.0000
0.0000
0.0007
0.0003
0.0000
0.0000
0.0190

0.3832
(tbe/mr)
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Lafarge Corp.

Kiln #3 Emisslon Data (Ibs/hr)

0%TYOF -* 30% TDF

NOXx 131.5
SO2 139.3
VOC 1.4
Padticulate M: 54
Lead 0.00480
Mercury 0.00008
Arsenic 0.00011
Cadmium 0.00041
Chromium VI 0.00064
Nickel .0.00312

126.3
138.5
0.8
4.6
0.03900
0.00014
0.00009
0.00035
0.00004
0.00140
0.00130

Dif
-5.2
-0.8
-0.6
-0.8

0.03420
0.00006
-0.00002
-0.00006
-0.00060
-0.00172
-0.00153

Zinc - 0.00283

“ Emissions adjusted to maximum production levels

Health Risk Index

Carcinogenic 6.00E-02 8.78£-03
Noncarcinogenic 1.79E-06 3.39E-07

0%IOF  30%IDF

AGCS2M002588
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RINKER MATERIALS CORPORATION

Preliminary Tire-Derived Fuel (TDF) Test Results
January, 1993

Attachment B

CO — Method 10

|

Baseline TDF
Run J
PPM Ibs./hr. PPM Ibs./hr. |
1 889 464 364 198
2 811 435 421 247
3 727 379 450 259
Avg 426 235
SO; — Method 6C
Baseline TDF
Run
PPM Ibs./hr. PPM Ibs./hr.
1 243 286 148.7 186
2 279 342 137.1 183
3 280 333 287.3 378
Avg 320 249
NOx — Method 7E
Baseline TDF
Run
L PPM Ibs./hr. PPM Ibs./hr.
1 1042 883 1153 1033 |
2 1401 1233 949 913
3 1672 B 1431 880 832
Avg | s 926
THC — Method 25A
Baseline TDF
Run |
PPM Ibs./hr. PPM Ibs./hr.
1 13.9 B 1.3 11.9 10.2
2 45 | 122 19.1 17.6
3 13.5 11.0 20.5 18.5
Avg 115 | 154

AGCS2M002590
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4
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EPA EMISSIONS COMPLIANCE TESTS FOR MODIFIED METHOD 5
PARTICULATES AND METALS ON EMISSIONS FROM ASH GROVE
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. EPA EMISSIONS COMPLIANCE TESTS FOR MODIFIED METHOD 5
PARTICULATES AND METALS ON EMISSIONS FROM ASH GROVE
CEMENT COMPANY’S MAIN STACK LOCATED IN DURKEE, OREGON

[. INTRODUCTION

At the request of Mr. Doug Hale, Ashgrove Cement’s representative, Air Chem
Laboratories conducted a “modified Method 5 Particulate and Metals Emissions Test” on
the main stack located in Durkee, Oregon. In additon to the annual compliance test, a
complete test was conducted while the facility was using an alternative tire derived fuel
(TDF). The purpose of the separate tests was to deterrine the difference between total

particulate and metals emission loading between the two different fuel types. The tests

« were conducted on August 13 and 14, 1991. Mr. Mark Fisher, Source Testing

Coordinator for the Oregon State Air Quality Bureau, observed all sampling procedures.
II. SUMMARY

The final results from the emission tests used are summarized below.

TABLET
DATA SUMMARY

Run| Date Gas Average | Particulate Particulate Emissions
No. Volume Velocity | Collected

Sampled | of Stack

Gases

(DSCEH) | - (fsec) (mg) | (g/DSCF) _ (b/r) _ (Ib/DSCF)
1 |8/13/1| 121.427 29.97 98.7 0.0125 9.57 | 1.79E-6
2 8/13/91| 119.201 28.75 118.0 0.0153 11.38 2.18E-6
3 8/13/P91 | 121.202 29.11 92.4 0.0118 8.86 1.68E-6
4 8/14P91 | 124.181 30.20 54.0 0.0067 5.14 0.59E-7

AGCS2M002595
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HI.

PROCEDURES AND METHODS

A. GENERAL PLANT OPERATIONS

The continuous facility quaries rock and produces cement. The effluent
gases are processed through a multcyclone system and finally run through an
electrostatic precipitator before being vented to the atmosphere. Ash Grove is
currently permitted to burn TDF as a portion of the fuel used to heat the kiln. An
experimental permit allowed the use of a steel-belted TDF during a portion of the
testing period to determine if particulate and metal emissions would be
significantly different.

EMISSIONS TESTING

All testing procedures conducted were as specified in 40 CFR part 60 and in
the Quality Assurance Handbook for Air Pollution Measurement Systems (1977).

Figure I is a diagram of the stack tested, the required distances between the
ports and the upstream and downstream disturbances, one half and two diameters
respectfully, were met. The configuration of the stack required the use of twenty
(20) sampling points, ten (10) per port. Table II shows the distances for each of
the points. Per the requirements of the Air Quality Bureau, two tests, each lasting

four hours in duration, were conducted of the stack for each fuel type.

A standard EPA Method 5 sampling rain (Anderson EPA sample train) was
used to measure particulate emissions. The oven glassware was modified to
allow the temperature of the gases exiting the probe to be measured directly.
Instead of DI water, a dilute nitric acid solution was used in the first two

impingers for absorption of metals emissions.

Prior 10 the test a cyclonic flow determination was conducted. The
cyclonics of the stack were found to be an average of 2.8 degrees, falling below
the maximum allowable limit of 20 degrees.

AGCS2M002596 SEA0999




; FIGURE 1 .

STACK DIAGRAM

A——"—— ¢}

< 117 - b

5" Ports
> 100’
Exhaust From E.P.
— N7
w 3
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Stack Dimensions:

Port Length:

Point point location Jocation
# from port
1,11 3.4 8.4
2,12 10.8 15.8
3,13 19.3 24.3
4,14 29.8 34.8
5,15 45.1 50.1
6,16 86.9 91.9
7,17 102.2 107.2
8,18 112.7 117.7
9,19 121.2 126.2 .
10, 20 128.6 133.6
1327
. 5.0”
4
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Data for the stack gas temperature and moisture content were collected.
This data and the velocities were used to calculate the rcquxrcd nozzle diameter.
After reviewing the relevant data, a nozzle size of 03 Zé,was selected for the first

stack.

Three runs were completed on the August 13. The final run was completed
the following day. The water in each sample train was wcighcd back on-site to
verify moisture estimations. All particulate trains were taken to Air Chem’s Salt
Lake facility for sample recovery and analysis. Nozzle and probe washes were
done in accordance with EPA procedures with spectronic grade acetone. In
addition to the regular probe washes, a probe wash was conducted after the first
probe wash on each fuel run to establish a probe wash blank.

The particulate matter from these washings was collected and weighed along
with the matter collected from washing the prefilter glassware. The filters were
desiccated for twenty four hours then weighed, desiccated twenty four hours and
reweighed. The particulate from the probe wash, the filter, and the back half
were analyzed for metal concentrations. The total metal loading for each run is
reported along with the total particulate data. A full report of individual metal
concentrations, blank data, and QC data can be found in the appendicies.

IV. RESULTS AND CONCLUSIONS

A.

METHOD 5 PARTICULATE EMISSION TEST

Four (4) test runs were conducted on the main stack. See appendix “B” for the
Laboratory and Field Data Sheets. Table III summarizes the field and laboratory
data. Table I'V shows the calculated data.

é : 0'373
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TABLE JIT
FIELD AND LABORATORY DATA
SYMBOL ~ DESCRIPTION  UMITS 1 2 3 _4
Vi volume dry gas sampled  ft3 136.689 140.494  141.119  143.101
@ meter conditions
Py barometric pressure -"Hgabs. 273 27.3 27.3 273
AH average pressure drop " H,0 1.03 1.00 1.02 1.06
across the orifice meter
T average gas meter ‘B 72.1 97.1 90.4 84.8
temperature
Y; meter coefficient ~ 4 0.979 0.979 0.979 0.979
Vw total H,0 collected, mls 731.0 667.0 683.0 748.0
impingers & silica gel
CO, % 13.4 13.5 13.8 13.6
0Oz % 10.6 10.7 10.2 10.6
N2 + CO % 76.0 75.8 76.0 75.8
Dn nozzle diameter " 4, 031 15“}‘ §0.315 w0315 =031 15; )P 0.37
Ts stack temperature B | 261.4 260.5 260.5 264.7
VAP  velocity head of " H,0 0.448 0.431 0.437 0.451
stack gas
Cp pitot tube coefficient 0.803 0.803 0.803 0.803
P, static pressure " H,0 0.37 0.37 0.37 0.37
Ag area of stack ft2 95.03 95.03 95.03 95.03
T, net time of test min. 240 240 240 240
Mg,  total particulates mg 98.7 118.0 92.4 54.0
6
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TABLE [V

DATA SUMMARY
SYMBOL DESCRIPTION UNITS 1 —2 3 4
| Vmsda Vvolume dry gas sampled  DSCF 121.427 119.201 121.202 124.181
@ standard conditions*
Bys  proportion by volumeof % 22.1 20.8 21.0 22.1
water vapor in gas stream
My dry molecular weight Ib/lbmole  30.57 30.59 30.62 30.60
M; wet molecular weight Ib/lbmole  27.79 27.96 27.97 27.82
Vs stack gas velocity ft/sec 29.97 28.75 29.11 30.20
Qs volumetric flow rate, dry , £3/hr 5.34E+6  S5.21E+6 5.27E+6  5.36E+6
basis, standard conditions*
I isokinetic variarion % 100.0 100.7 101.2 102.0
Cs  concentration particulate  1b/gcE 1.79E-6  2.18E-6  1.68E-6  9.59E-7
" matter in stack gas
Emr emission rate 1b/hr 9.57 11.38 8.86 5.14
E/DSCF  0.0125 0.0153 0.0118 0.0067
Cs Mt _CONCeNtration metal To/scr 154E-7  1.29E7  1.46E-7 _ 631ES
emissions in stack gas
Empe metals emission rate 1b/pr 0.82 0.67 0.76 0.34
*70°F &29.92 " Hg
7
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"AUG_38_"91 14:4S ASHGROVE DURKEE S@3-877-2246

Syl _HFa3

2,2/
Ashgrove Metals Cel. §/91
Ash grove Cement
Durkee, Or
Steel, and non-steel belled tire destruction
Hetals calculations
Run #1 (2) Sampie (Wt /sampld Talal wt. Cs Em Rate
(Metals) | (ppm) | (by wt){(mg/L)* (mg) (mg) XJb/DSCFY (1b/hr)
Antimony 0.0 0.00 0.00 0.00] 0 00E+00| 0.00E+0Q0 0.00
Arsenic 71.0 0.01 0.28 0.0{| 7.01E-03] }.27E-10( 6.80E-04
Barium 1400.0 0.14 5.0 0.28] 1.386-01] 2.51€-09} 1.34E~02
Beryllium 7.5 0.00 0.03 0.00] 7.406-04] 1.34E-11]| 7.18£-05
Cadmium 250.0 0.03 0.99 0.05] 2.476-02| 4.48E-10] 2.39E-03
Chremium_ 2800.0 0.28 11.05 0,55 2.76E-01| 502E-~09] 2.68£-02
‘(Copper 2300.0 0.23 9.08 0.45| 4.54E-01| 8.24E-09| 4.40E-02
Irgn 72000.0 7.30| 288.20 14,41} 7.21E+00; 1.31E-07| 6.99E-01
Lesd 6400.0 0.64 25.27 1,26} 6.32E-01] 1.1SE-08] 6.13E-02
Nickel 3000.0 0.30 11.84 0.59] 2.96£-01] S.38E-09] 2.87E-02
thalljium 0.0 0.00 0.00 0.00{ 0.00E+0Q0| 0.00E+00| 0.00E+00
Yanadium 3200 6.00 0.13 0.01] 3.16£-03| 8.74E-11] 3.06t-04
Zinc _ 28000.0 2.80] 110.514 5.531 2.76E+00[ S.02E-08] 2.68E-011"
Tolal | 23.15 J1.80] 2.14E~7 1.14
Part. Wi |Sample Wt Sample Yo Yym Qs
(mg) (mg) (ml) (1t3) | (\b/hr)
98.70]  _ 98.70 50.00] 121.43] S.34E+06] s
Run #2 i (%) Sample Wt./sampld Total wt Cs’ Em Ru(—e_‘
_(Metals) (ppm) | {(by wt)(mg/L)Y {mqg) (mg) X1b/DSCF) (ib/hr)
Antimony 0.0 0.00 0.00 0.00| 0.00E+00| 0,00E+00 0,00
Arsenic 79.0 0.01 0.37 0.02| 9.32E-03] 1.72E-10| 8.98£~-04 )
Barium 1600.0 0.16 7.99 0.38] 1.89E-01] 3.4%£-09| 1.82£-02
Beryllium 8.0 0.00 0.04 0.00] 9.44£~04] { 75E-11| 9,10E-05
Cadmium 230.0| _ 0.02 1.09 0.05! 2.71E-02| 5.02€~-10| 2.62E-03
Chromium 1400.0 0.14 6.6 0.33| 1.65E-01| 3.06E-09| 1.59E-02
Copper _ 2300.0] 023 10.86 0.54] 2.71E-01] 5.026-09] 2.62E-02
Iron 54000,0 5.40] 254,88 12.74] 6.37€+00! 1.18£-07] 6.14E-01
Lead 4400.0 0.44] 20.77 1.04] 5.196-01] 9.60£~09| S5.00£-02
Nickel 2000.0 0.20 9.44 0.47] 2.36E-01| 4.37E-09| 2,27E-02
Thallium 0.0 0.00 0.00 0.00| 0.00E+0Q0| 0.00E+00| 0.00E+00
Yanadium 16.0 0.00 0.08 0.00| 1.89E-03| 3.49E-11] 1.82E-04
Zinc 3400.0 0.34 16.05 0.80f 4,01E-01| 7.42E-0Q9| 3.87E-02
Total 16.39 8.19| 1.S2E-7 0.79
fFilter Wt.|[Sample Wtbhample Vol Ym Qs
(mg) (mgq) (ml) (113) | (1bshr)
118.00 118.00 S0.00]  116.20] S.21E+06 L
N
=< '11 3
(i) 8398 <10 oHSHk}aRf/fw . 7'2”0.6%/ (K
56.7 ra C / Poge 1 L
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AUG 30 ’91 14:46 ASHGROVE DURKEE 583-877-2246

201 F’UE_
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Ashgrcve Metals Cal. 8/91

Ash grove Cement |
Durkee, Or] |
Steel, and non-sleel belted tire destruction
Metals calciylations
Run *3 (%) Sample Wt./sample Tolal wt. Cs Em Rate
(Metals) (ppm) | (by wt)[(mg/L)* (mgq) {mg) K1b/DSCF)] (1d/hr
Antimony 0.0 0.00 0.00 0.00] 0.00E+00| 0.00E+00 0.00
Arsenic 53.0 0.01 0.20 0.01} 1.05E-02] 1.80E-10 0.00
Barfum 1200.0 012 4.44 0.22{ 2.376-01| 4.31E-09 0.02
Berytlium 1.7 0.00 0.03 0.00| 1.52E-03| 2.77E-11 Q.00
Cadmium 130.0 0.01 0.48 0.02] 2.57£-02| 4.67E-10 0.00
Chromium 1300.0 0.13 4.80 0.24| 2.57e-01] 4,67£-09 0.02
Copper 1400.0 0.14 S.17 0.26] 2.76E~01| 5.03E-09 0.03
Iron 130000.0 13.00] 480.48 24.02| 2.57E+01| 4,67E-07 2.43
Lead 2600.0 0.26 9.6 0.48| S.13E-01] 9.34E~-09 0.08
Nickel 1300.0 0.13 4.80 0.24] 2.57E-0!] 4.67E-09 0.02
Thailium 0.0 0.00 0.00 0.00] 0.00E+00| 0.00E+00Q 0.00
Yanadium 17.0 0.00 0.06 0.00] 3.36E-03| 6.11E-11 0.00
Zinc 13000.0 .30 48.09 2.40| 2.57E+00| 4.67E-08 0.24
Total 27.91 29.81] 5.42E-7 2.83
Part. Wt. |Sample Wtbample Yol ¥Ym Qs
(mg) _ (mg) (m1) (ft3) | (1bshr)
92.40| 92.40 $0.00; 121.20] 5.21£+06
Run ¥4 (%) Sample Wt./sampld Total wt Cs Em Rate
(Metals) | (ppm) [(by wt){(mg/L)¥ (mgq) {mg) £1n/DSCF) (1b/hr)
Antimony 0.0 0.00 0.00 0.00| 0.00E+00| 0.00£+00 0.00
Arsenic 26.0 0.00 0.12 001{ 3.07E-03%| S.68E-11| 2.96E-04
Barium 14G0.0 0,414 6.61 0.33| |.65E-01| 3.06E-09] 1.59E-02
[Beryllium 14.0 0.00 0.07 0.00| 1,65E-03| 3.06E-11] 1.59E-04
Cadmium 78.0 Q01 0.37 0.02] 9 20E-03! 1.70E-10| 8.87E-04
Chromium 610.0 0.06 2.88 0.14] 7.20E-02| 1.33£~08| 6.94E-03
{Copper 1200.0 0.12 5.66 0.28{ 1.42E-01] 2.62E-09| 1.36E-02
iron 35000.0 3.50] 165.20 8.26] 4.136+00| 7.64E-08| 3.98E-01
Lead 340.0 0.03 1.60 0.08| 4.01E-02| 7.42E~10{ 3.87E-03
Nickel 630.0 0.06 2.97 Q.15] 7.43E~-02{ 1.38E-09] 7.16E-03
Thallium 0.0 0.00 0.00 0.00{ 0.00E+00| 0.00E+Q0] 0.00€+00
Yanadium 64.0 0.01 0.30 0.02| 7.55€-03| 1.40E-10| 7.28E-04
Zinc 2900.0 0.29 12.69 0.68{ 3.42E-01| 6.33€-09| 3.30E-02
Total 9.97 4.99) 9.22E-8] _ 0.48
| Filter Wt [Sampie Wipample Yol ¥Ym ds
(mg) {mg) (ml) (1t3) | (1b/hr)
54.00 S54.00 S0.00] 124.18] S5.36E+06
Page 2
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IT.

EMISSIONS TEST
FOR
ASH GROVE CEMENT COMPANY'S
CEMENT KILN EMISSION'S STACK
LOCATED IN
DURKEE, OREGON
FOLLOWING
EPA 40 CFR, PART 60, APPENDIX “A”, METHOD 5
“DETERMINATION OF PARTICULATE EMISSIONS FROM
STATIONARY SOURCES”
&

EPA 40 CFR, PART 60, APPENDIX “A”, METHOD 7E
“DETERMINATION OF OXIDES OF NITROGEN EMISSIONS FROM
STATIONARY SOURCES”

&

EPA 40 CFR, PART 60, APPENDIX “A”, METHOD 10
“DETERMINATION OF CARBON MONOXIDE EMISSIONS FROM
STATIONARY SOURCES"

&

EPA 40 CFR, PART 60, APPENDIX “A"”, METHOD 25A
“DETERMINATION OF TOTAL ORGANIC CONCENTRATION
USING A FLAME IONIZATION ANALYZER"

&

EPA 40 CFR, PART 266, APPENDIX “I1X", SECTION III
“DETERMINATION OF METALS EMISSIONS IN EXHAUST GASES
FROM COMBUSTION PROCESSES”

TEST DATE
AUGUST 10, 1994

INTRODUCTION

At the request of Mr. Donald Guyer, Environmental and Safety Manager for Ash Grove

Cement Company's, Durkee, Oregon facility, Air Chem Laboratories conducted

emissions testing as required.

SUMMARY OF RESULTS

The following summary lists: the Total Suspended Particulate (TSP), Oxides of
Nitrogen (NOy), Carbon Monoxide (CQ), Total Hydrocarbon (THC) and Metals

emissions from testing.
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A. TSP EMISSIONS

Table I summarizes the results from testing. The table includes: date of sampling, dry
gas volume collected, emission flowrate, particulate collected, emission concentration

.and emission rate for each test, and an average for the two runs. The {ield and

laboratory data can be found in Appendix “B”.

TABLE]
TSP EMISSIONS
DATA SUMMARY

Run Date Sample | Volumetric | Particulate Emission Emission
No. Volume | Flowrate | Collected Concentration Rate
__(DSCF) [ (DSCF/hr (mg) (Ib/DSC (gr/DS (1b/hr)
8/10/94 116.733 5.70E6 69.7 1.32E-6 0.0092 7.51
©2 8/10/94 107.495 5.42E6 47.3 9.70E-7 0.0068 5.26
Averapge 112.114 5.56E6 58.5 1.15E-6 0.0080 6.39

B. NOy EMISSIONS

Table II summarizes the results for NOy testing. The Table includes: date of sampling,

emission flowrate, average concentration, emission rate for each test, and an average

for the two tests. The field data can be found in Appendix “E".

TABLE H
NOjy; EMISSIONS
DATA SUMMARY

Test Date Volumelric Emission Emission y [ Lol
. N X
No. Flowrale Concentration Rate Pree.
(DSCFr) | abDSCH | erDsch) | (ppmv) bmry | B
1 | 8/10/94 | 5.70E6 4.03E-5 0.282 343.4 229.2 43
2 | 8/10/54 5.42E6 2.78E-5 0.195 237.1 150.7 H15
Average 5.56E6 3.40E-5 0.238 250.3 189.1 1ol
)‘t., [P (75": 3y )L o
. ‘ N MU I
R A
2
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CO EMISSIONS

Table III summarizes the results for CO testing. The Table includes: date of sampling,

emission flowrate, average concentration, emission rate for each test, and an average

for the two tests. The field data can be found in Appendix “E”.

TABLE III

CO EMISSIONS

DATA SUMMARY

Test | Date | Volumelic Emission Emission
No. Flowrate Concentration Rate
(DSCF/hr) | (I/DSCF) | (gr/DSCF) (ppmv) (1b/hr)
8/10/94 5.70E6 1.98E-5 0.138 27172 112.6
2 8/10/94 5.42E6 2.69E-5 0.188 376.6 145.6
Averape 5.56E6 2.33E-5 0.163 326.9 129.6

D. THC EMISSIONS

Table IV summarizes the results for THC testing. The Table includes: date of

sampling, emission flowrate, average concentration, emission rate for each test, and an
average for the two tests. The field data can be found in Appendix “E”.

TABLEIV

THC EMISSIONS

DATA SUMMARY

Test Date Volumetric Emission Emission
No. Flowrate Concentration Rate *
(DSCFhr) | (Ib/DSCF) | (gr/DSCEF) (ppmv) (tb/hr)
1 8/10/94 5.70E6 4.41E-7 3.08E-3 3.9 2.5
2 | 8/10/94 5.42E6 3.12E-7 2.19E-3 2.8 1.7
Average 5.56E6 3.76E-7 2.64E-3 34 2.1

* Based on the molecular weight of propane (44 g / g - mole).

AGCS2M002607
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METALS EMISSIONS

Table V summarizes the results for metals testing. The Table includes: average weight,

average concentration, and average emission rate for the two tests. The analytical

results can be found in Appendix “F.
TABLE V
AVERAGE METALS EMISSIONS
DATA SUMMARY

Metal Total Emission Emission
Concentration® Ratef
(xg) (1b/DSCF) | (gi/DSCF) (Ib/hr)
Antimony 0.9 2.24E-11 1.57E-7 1.25E4
Arsenic 0.6 1.37E-11 9.60E-8 7.64E-5
Beryllium <0.3 <7.48E-12 <5.24E-8 <4,17E-5
Cadmium <0.2 <4.99E-12 <3.49E-8 <2.78E-5
Chromium 3.8 9.35E-11 6.55E-7 5.21E4
Copper 254 6.32E-10 4.42E-6 3.52E-3
Lead 2.9 7.23E-11 5.06E-7 4.03E4
Manganese 12.3 3.05E-10 2.14E-6 1.70E-3
Nickel 4.6 1.13E-10 7.94E-7 6.32E4
Selenium 0.6 1.37E-11 9.60E-8 7.64E-5
Silver <0.5 <1.25E-11 8.73E-8 <6.94E-5
Thallium 49 1.21E-10 8.47E-7 6.74E4
Zinc 10.8 2.68E-10 1.88E-6 1.49E-3

Results with a less than (<) sign indicate the delection limit and is considered the
maximum possible value.

Average sample volume = 88.431 DSCF
t Average flowrate = 5.57E6 DSCF/hr

(l) 1_zgxio"1‘0-“15‘f % -b
%z lo=]| M C
e TR e T

.U)
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III. PLANT OPERATIONS

A.

PROCESS DESCRIPTION

The facility produces cement products on a continuous basis. The effluent gases are
processed through a multicyclone system and an electrostatic precipitator before it is
vented to the atmosphere. Figure I is a diagram of Ash Grove Cement Company's

cement processing facility.

Figure | is a diagram of the process.

//'_ Emission Stack
Multi-stage Cyclones

Electrostatic
Precipitator

Raw Mill = L Kiln

PROCESS DIAGRAM
FIGURE I
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CALAVERAS

Mr.

Bill Siemering,

~

P

Cslsverss Coment Company

15390 Wondedand Bowlevard

Redding, CA 96003

Telaphone 816-275-1581

Fax 916-275-2525

Vice President -~ Production
Ashgrove Cement West

6720 S.W.
Portland, OR

Dear Bill:

My apologies for taking so long to get back to you.

MacAdam Ave.,
97219

Ste,

300

August 15, 1994

several weeks have been rather hectic around here.

The past

Tabulated below are the Heavy Mefals emissions from the Redding

Kiln.

As best as I can determine,

these values are based upon a

1989 source test during which the kiln was fired with 80% coal
and 20% tires.

EMITTENT

Arsenic
Beryllium
Cadmium

Chromium (total)
Chromium (hexavalent)

Copper
Lead
Manganese
Mercury
Nickel
Selenium
zZinc

Y hope this is helpful.
information.

Q) ankf#*Oquq

TESTED EMISSION RATE

{lbr/hr)

7.40E-04 (1
1.10E-04
1.40E-03
3,10E-03
6.20E-05
1.30E-03
3.90E-03
1.00E-02
1.11E-02
1.70E-02
4.30E-03
7.80E-01

Please let me know if you need any other

%a/@wf _
|&o (24 =0.9612 rb & /Qn/

JEE: 1b (WP-908)

A CBR Company

g <107

Bty

Best regards,

CALAVERAS CEMENT COMPANY

-—

Ellison,
anager

Jam
Plant

AGCS2M002611
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Prepared For:
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Sr. Air Quality Specialist Sr. Technical Writer

Am Test-Air Quality, Inc.
Preston, Washington

We certify that the information contained herein Is accurate and complete
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1.0
INTRODUCTION

The purpose of this source emission evaluation was to quantify emissions from the
main cement kiln at Ash Grove Cement Company's facility in Seattle, Washington.
Ash Grove Cement Company in Portland, Oregon contracted Am Test-Air Quality,
Inc. based in Preston, Washington to perform these emissions tests at the Seattle
facility on September 26-27, 1994. This testing was performed to provide data to
assist Ash Grove Cement with characterizing the emissions of hazardous air
pollutants (HAPs) from the Western Region's kilns and in preparing their Title V
operating permit applications. This data will also be useful in long range plans for
further testing in the cement Industry coordinated by the Portland Cement
Association (PCA), which consults with the Environmental Protection Agency

(EPA) about these plans.

The kln stack gas was tested to quantify emissions of polychlorinated
dibenzodioxins (PCDD), polychlorinated dibenzofurans (PCDF), hydrogen chloride
(HCl), hydrogen fluoride (HF), ammonium (NH4*), calcium (Ca), magnesium
(Mg), sodium (Na), potassium (K), volatile organic compounds (VOC) measured as

total hydrocarbons (THC) and speciated VOCs.

Testing and analysis procedures used for this project are presented in the July 1,

1993 edition of the Environmental Protection Agency (EPA) document Title_40

Code of Federal Regulations, Part 6Q (40 CFR 60), Appendix A, Methods 1, 2, 3A,

4, 23, 25A and 26; and in Compendium Method TO-14 from the June 1988 edition
of the EPA document 600/4-86/017 titled EPA Compendium of Methods for the

Determination of Toxic Organic Compounds in Ambient Air. Methods 1 and 2

AGCS2M002616
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were performed to measure the gas velocity and temperature for calculating the
volumetric flow rate. Method 3A was performed to determine the molecular weight
of the stack gas based on measurements of oxygen (O,), carbon dioxide (CO,) and
carbon monoxide (CO). Method 4 was performed to measure the moisture content
of the stack gas. Method 23 was performed to quantify emissions of polychlorinated
dibenzodioxins (PCDD) and polychlorinated dibenzofurans (PCDF) using a semi-
volatile organic sample train (semi-VOST). Method 25A was performed to measure
the parts per million (ppm) of volatile organic compounds (VOC) expressed as total
hydrocarbons (THC), as propane, using a flame ionization analyzer (FIA). Method
26 was performed to quantify emissions of chloride (as hydrogen chloride (HCI)),
fluoride (as hydrogen fluoride (HF)), ammonium (NH4*), calcium (Ca),
magnesium (Mg), sodium (Na) and potassium (K). Samples were collected for
speciated VOC analysis using Compendium Method TO-14. This method allows an
integrated sample of gas to be collected in an evacuated electropolished SUMMAR
stainless steel canister. The samples were analyzed for speciated VOCs using a gas
chromatograph equipped with a mass spectrometer detector (GC-MS). In addition,
the samples were analyzed using a gas chromatograph equipped with a flame
lonization detector (GC-FID) for C;-Cg non-substituted alkanes and higher
molecular weight VOCs. Two (2) Method 1, 2, 3A, 4, 23, 25A, 26 and TO-14 tests
were perforrned on September 26, 1994 at the kiln stack while the unit was
operating with the raw mill on. One (1) Method 1, 2, 3A, 4, 23, 25A, 26 and TO-14
test was performed on September 27, 1994 at the kiln stack while the unit was

operating with the raw mill off.
Mr. K. Steven Mackey, Mr. James A. Guenthoer and Mr. E. Ray Lawrence of Am

Test-Air Quality, Inc. performed the field sampling. Sample recovery was
performed by Ms. Stacy Akin and Ms. Annika M. Woehr of Am Test-Air Quality,

AGCS2M002617
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Inc. Data reduction, quality assurance review and final report preparation were
performed by Mr. Kris A. Hansen, Ms. Angela F. Blaisdell, Ms. Jan W. Alden, Ms.
Cassie B. Heaton and Ms. Woehr of Am Test-Air Quality, Inc. Huntingdon
Engineering & Environmental, Inc. of St. Paul, Minnesota analyzed the Method 23
samples for PCDD/PCDF. CH2M HILL Applied Sciences Laboratory of Corvallis,
Oregon analyzed the TO-14 SUMMAR canister VOC samples. Am Test, Inc. of
Redmond, Washington analyzed the Method 26 samples for chloride, ammonia,
fluoride, calcium, magnesium and potassium. Mr. Hans Stench of Ash Grove's
Portland facility and Mr. Jerry Brown of Ash Grove's Seattle facility coordinated the
testing program and provided Am Test with production data recorded on the test

days.
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2.0
SUMMARY OF RESULTS

The following subsections of this report present the results from the testing
performed on September 26-27, 1994 at the cement kiln stack. Refer to the Table
of Contents to locate specific information for each test method. The summary
tables in this section contain information obtained from computer printouts of
results for each individual run which are included in Appendix A of this report.
Tests of the same type conducted at the same operating condition are averaged
together. Table 2.0 (in section 2.0) is a summary table which presents the list of the
189 hazardous air pollutants (HAPs) and the emission rates of each HAP which was
quantified during this evaluation in pounds per hour (Jb/hr) and potential tons per
year (tons/yr). Appendix B of this report contains the laboratory analysis data
including a list of some tentatively identified VOCs not shown in the summary of
results section. This is dicussed further in Section 2.4 of this report. Appendix C of
this report contains example calculations of results and copies of the original field
data sheets. Appendix D of this report contains production information provided by
"Ash Grove Cement Company. Appendix E of this report contains miscellaneous
supporting information including schematics of the sample trains used. Sampling
deviations and/or process difficulties are discussed in Section 3.0 of this report titled

"Project Overview/Exceptions”. —

It should be noted, that tons per year (tons/yr) calculations throughout this report
are based on 24 hours per day 365 days per year kiln operation, thereby reflecting
the potential to emit (PTE). Results designated with a "U" were undetected at the
given quantitation limit (QL) or detection limit (DL). Certain analytes were

detected below the reporting Jimit and are designated with a "J" in the Jaboratory
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data in Appendix B of this report. Results designated with a "J" are estimated
values, therefore Am Test reports these results using the "U" designation. In cases
where a compound is found in levels above the detection limit for only 1 or 2 of 3
runs, the data should be considered to be less significant than cases where a
compound was found for all runs. The data becomes increasingly significant as the
concentration value increases in orders of magnitude above the blank value or
detection limit (DL). The converse of this would be true as the concentration value
approaches the detection limit. A factor of 5 times the DL or blank is typically used

by analytical laboratories to determine the significance of a value.
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AIR QUALITY, INC

TABLE 2.0 - SUMMARY OF HAZARDOUS AIR POLLUTANTS QUANTIFIED

File name: S716\AGSEAHAP

Client: Ashgrove Cement Company
Location: Searttle, Washington
Sample Site:  Main Cement Kiln Stack
Date: September 26-27, 1894

SW-846 Method 0011
Acetaldehyde

RAW MILL ON

ib/hr

tons/yr Ib/hr

RAW MiLL OFF

tons/fyr -

Acrolein

Formaldehyde

Methyl Ethyl Ketona {2-Butanone}

Methyl [sobutyl Ketona {(Hexone)

Propionaldehyde

Quinone

40 CFR 60, Methods 13A, 13B, 26/26A
SW-846 Methods 0050, 0051, 13A, 138 -

Chlorins

Hydrogen Chloride

<

0.19

<

0.82 < 0.20

< 0.88

Hydrogen Fluoride

<

0.18

<

0.84 < 0.21

< 0.90

40 CFR 60, Method 29
SW.846 Method 0012

Antmony Compounds

Arsenic Compounds (lnorganic including Arsine}

Beryllium Compounds

Cadmium Compounds

Chromium Compounds

Cobalt Compounds

Lead Compounds

Manganase Compounds

Mercury Compounds

Nickel Compounds

Phosphine {8s Phosphorus)

Phosphorus

Radionuclides {including Radon}

Selenium Compounds

Titanium

. AGCS2M002621
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RAW MILL ON RAW MILL OFF

Ib/hr tonsfyr Ib/hr tons/yr
40 CFR 60, Method 18
Compendium Method TO-14
SW-846 Method 0030

)
Acetonitnle /7
Acrylonitrile /
Ally Chloride
Benzene 0.695 3.04 0.835 3.66
Bis (Chloromethyl) Ether
Bromoform
1,3-Butadiene
Carbon Disulfide
Carbon Tetrachloride < 0.038 |< 0.7 < 0,040 (< 0.18
Carbonyl Sulfide
Chlorobenzene 0.030 0.13 < 0028 |< 0.13
Chloroform < 0.028 |< 0.13 < 0.031 < 0.14
Chioromethyl Methyl Ether
Chloroprene
Cumene
1,3-Dichloropropene
1,1-Dimethyl Hydrazine
1,4-Dichlorobsnzene {p) < 0.036 | < 0.186 < 0.038 (< 0.17
1,4-Dioxane (1,4-Diethyleneoxide}
1,2-Epoxybutane
Ethyl Acrylate
Ethyl Benzene 0.031 0.14 0.035 0.15
Ethyl Chionde (Chloroethans) < 0.018 (< 0.07 < 0.017 [< 0.07
Ethylens Dibromide (Dibromoasthane} < 0048 |< 0.20 < 0.048 |< 0.21
Ethylsne Dichloride (1,2-Dichloroethsne) < 0.024 |< 0.11 < 0.028 (< 0.1
Ethylene Imina (Aziridine)
Ethylene Oxide
Ethytidens Dichloride {1,1-Dichlotoethane) < 0.024 < 0.1 < 0.026 < 0.11
Hexsane < 254 |< 113 < 0.839 | < 3.834 -
Hexachlorobutediene < 0.064 |< 0.28 < 0.067 |< 0.29
Hexachloroethane ‘
Hydrezine
Mathyl Bromide (Bromomethsns) 0.101 0.44 0.129 0.57
Methyl Chloride (Chioromethane) 0.581 2.54 0.497 2.18
Methyl Chloroform {(1,1,1-Trichioroethane) < 0.033 [< 0.14 < 0.035|< 0.15
Methyl Hydrezine T
Methyl lodide (lodomethane}
Methyl Isocyanate
Methyl Methacrylate
Methyl Tert Buryl Ether
Methylens Chlorida {Dichloromathane) < 0,021 |[< 0,09 < 0.022|< 0.10
Nitrobenzene
2-Nitropropsne
Propylene Dichloride (1,2-Dichloropropans) < 0.028 |< 0.12 < 0.030|< 0.3
Propylene Oxide .
1,2-Propylenimine {2-Methyl Aziridine)
Styrene < 0.026 |< 0.1 0.040 |< 0.18
1,1,2,2-Tetrachloroathane < 00471 |< 0.18 < 0.044 |< 0.19
Tetrachloroethylene (Perchloroethyiens) < 0.041 |< 0.18 < 0.043 |< 0.19
() 0.835 o5 Wglbr L|5-1o‘3 oy /1y K
220 (24 #0902 Ng /b —
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{Continued)

40 CFR 60, Method 18
Compendium Method TO-14
SW-846 Method 0030

RAW MILL ON RAW MILL OFF
Ib/hr tonsiyr b /e tonstyr

Toluene

0.282 1.24 0.313 1.37

1,1,2-Trichloroethene

0.033 (< 0.14 < 0.035|< 0.15

Trichloroethylene

0.032 |< 0.14 < 0.034 |[< 0.15

Tristhylamine

2,2,4-Trmethylpentane

Vinyl Acetate

Vinyl Bromide

Vinyl Chlonde

0.036 0.16 0.024 o.M

Vinylidene Chloride {1,1-Dichloroethylens)

Xylenes (Isomars & Mixture)

o-Xylenes

0.036 0.16 0.038 0.17

m.p-Xylenes

0.042 0.18 0.045 0.20

40 CFR 60, Method 23
SW-846 Method 0010

Acetamide

Acetophenone

2-Acetylaminofluorens

Acrylic Acid

4-Aminobiphenyl

Aniline

o-Anisidine

Benzidine

Benzyl Chloride

Biphenyi

Bis{2-Ethythexyl) Pthalste (DEHP}

Caprolactam

Captan

Catechol

Chlordans

Chloroacetic Acid

2-Chloroacetephenone

Chlorobenzilate

o-Cresol

m-Cresol

p-Cresol

DDE

Dibenzofurans {Tetra-Octa)

8.1E-05 3.6E-04 0.006 0.025

Diburyiphthalats

3.3-Dichlorobsnzidene

Dichiorosthyl Ether (Bis{2-Chloroethyl Ether)

Dichlorvos

N,N-Diethyl Aniline (N,N-Dimsthyleniline)

Diethyl Sulfate

2.4-Dinitrophenol

2,4-Dinitrotoluene

1,2-Diphenyihydrazine

Epichlorohydrin {1-Chloro-2,3-Epoxypropans)

AGCS2M002623 SEA1026



{Continued)
40 CFR 60, Method 23
SW-846 Method 0010

Ethyl Carbemate {Urethane)

RAW MILL ON

Ib/hr

tons/yr Ib/hr

tons/yr

RAW MILL OFF

Heptachlor

Hexachlorobenzens

Hexachlorocyclopentadiane

Hexamethylene-1,6,-Diisocyanate

Hexasmethylphosphoramida

Hydroquinone

Isophorons

Lindane {All Asomars}

Malaic Anhydrida

Methoxychlor

4,4-Methylene Bis(2-Chloroaniline)

4,4'-Methylenedieniline

Napthslene

4-Nitrobiphenyt

4-Nitrophenol

N-Nitrosodimethylamine

N-Nitrosomorpholine

Parathion

Pentachloronitrobenzens (Quintobenzens)

Pentachlorophenol

Phenol

- p-Phenylenediamine

Phthalic Anhydnde

Polychlorinated Biphenyls (Aroclors) {Mono-Decs)

1,3-Propane Suitone

Bete-Propiolsctona

Quinolina

Styrene Oxide

2,3,7.8-Tetrechlorodibenzo-p-Dioxin

2,4-Toluens Dieminea

2,4-Toluene Diisocyansle

o-Toluidine

Toxsphene (Chlorinated Camphene}

1,2,4-Trichlorobenzena

2,4,5-Trichlorophenol

2,4,8-Trichlorophenol

Trfluralin

Polycylic Organic Mstter

40 CFR 63, Method 308

Methsano!

40 CFR 60, Moditied Method 6

Cyenide Compounds

AGCS2M002624
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Compounds with unfisted methods

RAW MILL ON

Ib/hr

tonsiyr Ibfhr

Acrylamide

tonsiyr

10

RAW MILL OFF

Benzotrichlonde

Cealcium Cysnamida

Cerbaryl

Chloramben

Cresylic Acid

2,4-D, Salts & Esters

Diazomethane

1,2-Dibromo-3-Chloropropane

Diethanolemine

4,6-Dinitro-O-Cresol & Salts

Ethylane Glycol

Ethylene Thiourca

Glycol Ethers

Methylene Diphenyl Diisocyanate (MOI)

N-Nitroso-N-Methylures

Phosgene

Propoxur {Baygon)
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2.1  Method 23 - PCDD/PCDF

Three (3) Method 23 samples were collected at the cement kiln stack on September
26-27, 1994 for quantifying emissions of polychlorinated dibenzodioxins (PCDD)
and polychlorinated dibenzofurans (PCDF). Each test was performed over a 180-
minute sample period to achieve acceptable detection limits. Method 23 uses a
semi-volatile organic sample train (semi-VOST) to collect the compounds of
interest. The results of these tests are summarized on the following computer
printouts titled "Summary of Results - Methods 1, 2, 3A, 4 and 23", "Emission
Concentration Results" and "Emission Rate Results". The date, time of each test
and process condition are included on the first spreadsheet summarizing the
Method 1, 2, 3A, 4 and 23 results. Runs 1 and 2 were performed on September 26,
1994 with the raw mill on. Run 3 was performed on September 27, 1994 with the
raw mill off.

The semi-VOST samples were submitted to Huntindon Engineering &
Environmental, Inc. for analysis. The combined extract was analyzed using EPA
Method 8290 for PCDD/PCDFs using high resolution gas chromatography with
high resolution mass spectroscopy (HRGC/HRMS). The laboratory analysis results |
are presented in units of nanograms (ng) per sample and are included in Appendix
B of this report, along with sample and analytical method QA results pertaining to
method, field and trip blanks and percent recoveries of intermal standards, recovery
standards and surrogates. The PCDD/PCDF laboratory analysis results were
utilized to calculate the emission concentrations in units of nanograms (ng) per dry
standard cubic meter (ng/m3). The emission rates were calculated in units of
nanograms per minute (ng/min). The emission concentrations and emission rates
for each individual run are presented on computer printouts in Appendix A of this

report. The printouts for the individual runs include the field blank and detection
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limit values. Am Test does not blank-correct semi-VOST data, so the blank values

and the detection limits should be compared to the test data.

All PCDD/PCDF emission concentrations were below 0.2 ng/m3 of PCDD
equivalents (as 2,3,7,8-TCDD), one of the toxic equivalent benchmark levels that
the portland cement manufacturing industry is currently using. The equivalency is
calculated by assigning each compound a risk factor (the amount of 2,3,7,8-TCDD
that carries that same risk), then the total amount of 2,3,7,8-TCDD which
constitutes the equivalent risk of all the individual compounds found in the sample
is calculated. The 1989 ITEF list, which was used to calculate the equivalencies, is
included in Appendix B of this report.
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AMT=ST

AIR QUALITY, INC

SUMMARY OF RESULTS - METHOOS 1, 2, 3A, & AND 23
AN TEST - AIR QUALITY, INC.

FILE NAME: S705\ASHSYSUM
CLIENT: Ash Grove Cement Company

LOCATION: Seattle, Washington

AM TEST LAB #:

HUNTINGDON LAB #:

DATE:

START TIME:

STOP TIME:

SAMPLE LENGTH (minutes):
CONDITION (RAW MILL ON/OFF):

VOLUME SAMPLED (cubic feet):
VOLUME SAMPLED (dry std. cubic feet):

VOLUME SAMPLED (&ry std. cubic meters):

STACK GAS MOISTURE (percent):

BAROMETRIC PRESSURE (inches of Kg):
STATIC PRESSURE (inches of H20):
STACK PRESSURE (inches of Hg):
STACK GAS TEMPERATURE (degrees F.)}:
STACK GAS TEMPERATURE (degrees R.):

CARBON DIOXIDE (percent):

OXYGEN (percent):

CARBON MONOXIDE (ppm):

MOLECULAR WEIGKT (dry, g/g-mole):
MOLECULAR VE)GHT (wet, g/g-mole):

AVERAGE VELOCITY HEAD (inches of K20):
PITOT TUBE Cp:

STACK GAS VELOCITY (feet/second):
STACK DIAMETER (inches):

STACK AREA (square feet):

STACK GAS AIRFLOW (dry std. cubic feet per min.):
STACK GAS AIRFLOW (actual cubic feet per min.):

HOZZLE DIAMETER (inches):
ISOKINETICS (percent):

KILN STACX

RUN #1 RUN #2 RUN #3
6665 6666 6667
41485 41486 L1487
Q726794 9/26/94 Q/27/94
11:48 15:53 08:07
14:59 19:03 11:17
180.0 180.0 180.0
ON ON OFF
103.407 104.973 105.470
103.228 104.651 103.611
2.923 2.964 2.934
12.65 12.14 4.38
30.05 29.95 30.00
-0.30 -0.29 -0.69
30.03 29.93 29.95
231.1 210.7 L32.9
691.1 670.7 892.9
22.6 22.4 21.6
8.7 9.0 9.3
662.6 707.2 690.2
31.96 31.9¢4 31.83
30.20 30.25 31,22
0.114 0.111 0.145
0.84 0.84 0.84
21.2 "7 20.6 26.7
156.0 156.0 156.0
132.7 132.7 132.7
112895.5 113365.0 12D0529.8
168552.7  163846.6  212963.9
0.363 0.363 0.363
$24 95 &8

. .. . AGCS2M002628
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AMT=ST

AIR QUALITY, INC.

EMISSION CONCENTRATION RESULTS
POLYCHLORINATED DIBENZODIOXINS AND DI1BENZOFURANS
AN TEST - AIR GUALITY, INC.

FILE MAME: S715\AGS-CSUM
CLIENT: Ashgrove Cement Company
LOCATION: Seattle, Washington
SAMPLE DATE: September 26-27, 1994
KILN STACK
Run 1 Run 2 Run 3

ANALYTE ng/m3 ng/m3 ng/m3
2, 3,7, 8-1CDF 0.005 * 0.044 * 0,279 *
Total TCDF 0.038 8 0.310 11.6
2, 3, 7, 8-1C00 0.003 U 0.003U 0.037
Total TCDD < DL 0.004 L.77
1, 2, 3, 7, B-PeCDF 0.017 U 0.017 U 0.020
2, 3, 4, 7, B-PeCDF 0.017 U 0.017U 0.078
Total PeCDF < DL 0.034 1.16
1, 2, 3, 7, 8-PeCDD 0.017 U 0.017 U 0,065
Total PeCDD <DL < DL 1.60
1, 2, 3, 4, 7, B-HxCDF 0.017 v 0.017vu 0.007 UV
1, 2, 3, 6, 7, B-HxCDF 0.017u 0.0%7uv 0.017 U
2, 3, &4, 6, 7, B-HxCDF 0.097 U 0.017v 0.007 UV
1, 2, 3, 7, 8, 9-HxCDF 0.017 U 0.017 U 0.017 UV
Total HxCDF < DL < DL 0.051
1, 2, 3, &4, 7, 8-HxCDD 0.0177 U 0.,017uU 0.017U
1, 2, 3, &, 7, 8-HxCDD 0.077 U 0.017 U 0.023
1, 2, 3, 7, 8, 9-HxCDD 0.017U 0.017u 0.019
Total HxCDD <DL < DL 0.648

, 2,3, 4, 6, 7, B-HpCDF 0.017u 0.017u 0.017 U

, 2,3, 4,7, 8, 9-HpCDF 0.017 U 0.017vu 0.017 U
Total HpCDF < DL < DL < DL
1, 2, 3,4, 6, 7, 8-HpCDD 0.0%7 U 0.007 U 0.032
Total HpCDD ; < DL < DL 0.102
OCDF 0.034 U 0.034 U 0.034vV
ocoD 0.055 0.051 8 0.058
PCOD (as 2,3,7,8,7C0D) Equivalent 0.001 0.004 0.143
Total Tetra-Octa PCDD 0.055 0.055 7.18
Total Tetra-Octa PCDF 0.038 0.344 12.8
Total Tetra-Octa PCOD/PCDF 0.092— 0.399 20.0

< DL designates that the compound was not detected, or was found at levels

below the quantitation limit (OL).

U = not detected at the specified reporting limits.

B = Less than 5 times higher than the background or associated method blank.

ng/m3 = nanograms of.anatyte collected per dry standard cubic meter of
sampled.

value may include contributions from other TCOF isomers.

gas
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AVIT=ST

AIR QUALITY, INC.

EMISSION RATE RESULTS
RINATED DIBENZOOIOXINS AND DIBENZOFURANS
AM TEST - AIR QUALITY, INC.

FILE NAKE: S715\AGS-RSUM
CLIENT: Ashgrove Cement Company
LOCATION: Seattle, Washington
SAMPLE DATE: September 26-27, 1994
KILN STACK

Run 1 Run 2 Run 3
ANALYTE ng/min ng/min ng/min
2, 3, 7, 8-TCDF 17.5* 140.8* 954.0*
Total TCDF 120.3 8 996.5 39556
2, 3,7, B-TcDD 10.9 U 10.8 U 128.0
Total TCDD < DL 13.0 16288
1, 2, 3, 7, B-PeCDF S4.7 U 54.2 V £8.6
2, 3, 4,7, B-PeCDF 54,7V 54.2 U 267.6
Total PeCDf < DL 108.3 3956
1, 2, 3, 7, 8-pPeCOD 54.7 U 54.2 U 221.0
Total Pe(DD < DL < DL 5468
1, 2, 3, &, 7, 8-HxCOF S4.7 U 54.2 U 58.2 U
1, 2, 3, 6, 7, 8-HxCDF S4.7 U 56.2 U 58.2 V
2, 3,4, 6,7, 8-HxCDF SL.7 VU 54.2 U 58.2 U
1, 2, 3,7, 8, 9-KxCOF 547 U S4.2 U 58.2 U
Total HxCDF < DL < DL 174.5
1, 2, 3, 4, 7, 8-HxCDD St.7u SL.2u  58.2 U
1, 2, 3, 6, 7, B-HxCDD S..7U  SL.2U  79.1
1, 2,3, 7,8, 9-KxC0OD 54.7 U 5.2 U 65.2
Total HxCDD < oL < DL 2210
1,2, 3,4,6, 7, 8-HpCDF S4.7 U 54.2 U 58.2 U
1, 2,3, 4,7, 8, 9-8pCOF S4.7 U 5.2 U 58.2 U
Total HpCDF < DL < DL < DL
1, 2, 3,4, 6, 7, B-HpCOD 56.7V 54.2 U 109.4
Total HpCDD < DL < DL 349.0
OCOF 109.4 U 108.3 U 116.3 U
ocoo 175.0 162.5 B 197.8
PCDD (as 2,3,7,8,TCDD) Equivalent 1.97 14 .1 488.6
Total Tetra-Octa PCOD 175.0 1755 24513
Total Tetra-Octa PCOF 120.3 1105 L3685
Total Tetra-Octa PCOD/PCDF 295.3— 1280 68200

< DL designates that the compound was not detected, or was found at levels
below the quantitation limit (QL).

u
B

ng/min

=

= not detected at the specified reporting limits.

= nanograms

= Value may i

of analyte emitted per minute

nclude contributions from other TCDF {somers.

AGCS2M002630
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22  Method 25A - Total Hydrocarbons

Three (3) Method 3A, 10 and 25A tests were performed at the cement kiln stack to
quantify carbon dioxide (CO,), oxygen (O,) and carbon monoxide (CO) for
molecular weight calculations and emissions of volatile organic compounds (VOC)
measured as total hydrocarbons (THC). Airflow data obtained during concurrent
semi-VOST test periods were utilized to calculate gaseous emission rates. The THC
emission concentration and emission rate results are summarized on the following
computer printout titled "Summary of Results - Method 25A". Runs 1 and 2 were
performed on September 26, 1994 with the raw mill on. Run 3 was performed on

September 27, 1994 with the raw mill off.

Emission concentrations of O,, CO, and CO were measured continuously on a dry
basis in units of percent (%) or parts per million (ppm) using instrumental reference
methods. Emission concentrations of total hydrocarbons (THC) were measured
continuously on a hot, wet basis in units of ppm using an instrumental reference
method. Data from the instruments were recorded once per minute. The data were
averaged and the average values were bias-corrected for calibration drift. Moisture
data from the concurrent semi-VOST test periods were utilized to convert the wet
ppm THC data to a dry basis. The emission rates were reported in pounds per hour
(Ib/hr) and tons per year (tons/yr).

Copies of the bias-corrected averages for each Method 3A and 25A test are
included in Appendix A of this report in printouts titled "Calibration Summary -
Gaseous Emission Monitors". Example calculations of the bias correction and THC
emission results are included in Appendix C of this report, along with field data and

raw I-minute gaseous data.
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AVIT=ST

AIR QUALITY, INC.

SUMMARY OF RESULTS - METHOD 25A
AM TEST-AIR QUALITY, INC.

FILE NAME: S713\ASHSUKS
CLIENT: Ash Grove Cement Company
LOCATION: Seattle, Washington
KILN STACK
AVERAGE
RUN #1 RUN #2 RUN #3 RURS 1 & 2

DATE: 9/26/94 9726796 9727796
START TIME: 11:55 16:00 08:00
STOP TIME: 14:55 19:00 11:08
CONDITION (RAW MILL ON/OFF): ON ON OFF
AIRFLOW (dry std. cubic feet per min.): 112895.5 113365.D 120529.8 113130.3
AVERAGE STACK GAS MOISTURE (X): 12.65 12.14 4£.38 12.40
Bus: 0.1265 0. 1214 0.0438 0.1240
METHOD 25A - TOTAL HYDROCARBONS (THC)
THC EMISSIOR CONCENTRATION (ppm, wet): 10.8 10.3 15.4 10.6
THC EMISSION CONCENTRATION (ppm, dry): 12.4 1.7 16.1 12.0
THC EMISSION RATE (ib/hr): 9.58 2.13 13.3 9.35
THC EMISSION RATE (tons/yr): 42.0 (0.0 58.4 41.0
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23  Method 26 - Chloride, Fluoride, Ammonium, Calcium, Magnesium,
Sodium and Potassium

Three (3) Method 26 tests for. quantifying emissions of chloride (as hydrogen
chloride (HCl)), fluoride (as hydrogen ﬂuon_:de (HF)), ammonia (as ammonium
(NH4 1)), calcium (Ca), magpesium (Mg), sodium (Na) and\potassium (X) were
performed at the cement kiln stack on September 26-27, 1994. Runs 1 and 2 were
performed on September 26, 1994 with the raw mill on. Run 3 was i)crfo_rmed on
September 27, 1994 with the raw mill off. The results are summarized on the

following computer printouts titled "Summary of Results - Method 26",

The samples were analyzed by Am Test, Inc. for chloride, fluoride and ammonia
using ion chromatography (IC) with suppressed conducn'vit-y detection. The samples
were analyzed by Am Test, Inc. for Ca, Mg, Na and X using Inductively Coupled
Plasma (ICP) spectroscopy. The laboratory analysis results are presented in units of
micrograms (1g) per sample and are included in Appendix B of this report. The
laboratory results were converted to emission concentrations of parts per million
(ppm) (for HCI, HF and NH,* only) and milligrams per dry standard cubic meter
(mg/dscm). The results were also converted to emission rates of pounds per hour
(Ib/hr) and tons per year (tons/yr). The printouts include the dctecu"on limit (DL)

values and the results are reported as a value or as less than (<) the specified DL.
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FILE NAME: S717\ASHM26S

CLIENT: Ash Grove Cement Company
LOCATION: Seattle, Washington
SAHPLE DATE: September 26-27, 1994
OPERATORS: Guenthoer/Lawrence

FIELD DATA

.............................................

CONDITION (rew mill ON/OFF):

AH TEST LAB #:

SAHPLE DATE:

START TIHME (24-hour clocktime):
STOP TIME (24-hour clocktime):
INITIAL KETER VOLUKE (cubic feet):
FINAL METER VOLUME (cubic feet):
VOLUHE SAMPLED (cubfc feet):
BAROMETRIC PRESSURE (Inches of Hg):
HMETER TEMPERATURE (degrees F):
HETER CALIBRATION"FACTOR (Y):
STANDARD VOLUME SAMPLED (dscf):
STANDARD VOLUKE SAMPLED (dscm):
AIRFLOW (dscf/min):

LABORATORY ANALYS!S RESULTS

.............................................

TOTAL VOLUKE OF SAMPLE (milliliters):
CHLORIDE [N SAMPLE (micrograms):
FLUORIDE [N SAMPLE (micrograms):
AHMONIA IN SAMPLE (micrograms):

HYDROGEN CHLORIDE (HCL) EMISSION RESULTS

.............................................

HCLl COMCENTRATION IN AIR (mg/dscm):
HCl EMISSION CONCENTRATION (ppm):
HCl EMISSION RATE (lb/hr):

HCL EMISSION RATE (tons/yr):

HYDROGEN FLUORIDE (HF) EMISSION RESULTS

.............................................

HF CONCENTRATION IN AIR {mg/dscm):
HF EHISSION CONCENTRATION (ppm):
HF EHISSION RATE (lb/hr):

HF EMISSION RATE (tons/yr):

AHMONIA (AS AMHMONIUM (NH4+)) EMISSION RESULTS

...........................................

NH4 CONCENTRATION IN AIR (mg/dscm):
NH4 EHISSION CONCENTRATION {ppm) :
NH4 EHISSION RATE (lb/hr):

NH4 EHISSION RATE (tons/yr):

A A A A A

A A A A

SUMMARY OF RESULTS - METHOD 26

AMT=ST

AIR QUALITY, INC.

AH TEST - AIR QUALITY, INC.
KILN STACK
AVERAGE
RUN 1 RUN 2 RUN 3 RUNS 1 & 2
ON ON OFF
6668 6669 6670
9/26/94 9726794 Q727194
11:50 16:53 08:19
12:50 17:53 09:19
334,367 339.450 343.841
338.536 343.548 347.974
4.169 4.098 4.133
30.05 29.95 30.00
94.3 84.0 93.3
1.028 1.028 1.028
4,100 4,093 4,065
0.116 0.116 0.115
112896 113365 120530 113130
DETECTION
LIMITS DILUTION
(ug/mL) FACTOR
100 100 00 eeessseee memaenes
50 < 50 < 50 0.025 20
50 < 50 < 50 0.025 20
56.0 3.0 1900 0.01 10
DETECTION DETECTION DETECTION
LIMITS LIMITS LIKITS
0.44 0.44 < 0.44 0.44 < 0.45 0.45 < 0.44
0.29 0.29 < 0.29 0.29 < 0.29 0.29 < 0.29
0.19 0.19 < 0.19 0.19 < 0.20 0.20 < 0.19
0.82 0.82 < 0.83 0.83 < 0.88 0.88 < 0.82
0.45 0.45 < 0.45 0.45 < 0.46 0,46 < 0.45
0.55 0.55 < 0.55 0.55 < 0.55 0.55 < 0.55
0.19 0.19 < 0.19 0.19 < 0.21 0.21 < 0.19
0.84 0.84 < 0.85 0.85 < 0.90 0.90 < 0.84
0.51 0.09 0.39 0.09 17.5 0.09 0.45
0.68 0.12 0.52 0.12 23.3 0.12 0.60
0.22 0.04 0.17 0.04 7.89 0.04 0.19
0.95 0.17 0.73 0.17 34,6 0.18 0.84

AGCS2M002634



8e0lv3as

AMT=ST

AIR QUALITY INC
SUMMARY OF RESULTS - METHOD 26
AM TEST - AIR OUALITY, INC,

FILE NAME: ST17\ASHM26S
CLIENT: Ash Grove Cement Company
LOCATION: Seattle, Washington
SAMPLE DATE: September 26-27, 1994
OPERATORS : Guenthoer/Lawrence

KILN STACK

AVERAGE
FIELD DATA RUN 1 RUN 2 RUN 3 RUNS 1 & 2
CONDITION (raw mitl ON/OFF): ON ON OFF
AM TEST LAB #: 6668 6669 86670
SAMPLE DATE: 9726794 9726794 9727794
START TIME (24-hour clocktime): 11:50 16:53 08:19
STOP TIHE (24-hour clocktime): 12:50 17:53 09:19
INITIAL METER VOLUME (cubic feet): 334.367 339.450 343.841
FINAL METER VOLUME (cubic feet): 338.536 343,548 347.974
VOLUME SAMPLED (cubic feet): 4.169 4.098 4.133
BAROMEYRIC PRESSURE (inches of Hg): 30.05 29.95 30.00
METER TEMPERAYURE (degrees F): 94.3 84.0 93.3
METER CALIBRATION FACTOR (Y): 1.028 1.028 1.028
STANDARD VOLUME SAMPLED (dscf): 4,100 4.093 4,065
STANDARD VOLUME SAMPLED (dscm): : 0.116 0.116 0.115
AIRFLOW (dscf/min): 112896 113365 120530 113130
DETECTION
LABORATORY ANALYSIS RESULTS LIMITS DILUTION
--------------------------------------------- (ug/mL) FACTOR
TOTAL VOLUME OF SAMPLE (milliliters); 100 100 100 eeseieene meaeeans
CALCIUM IN SAMPLE (micrograms): < 100 < 100 < 100 0.1 10
MAGNESIUM IN SAMPLE (micrograms): < 100 < 100 < 100 0.1 10
SOOIUH IN SAMPLE (micrograms): < 500 < 500 < 500 0.5 10
POTASSIUM 1IN SAMPLE (micrograms): [ < 1000 < 1000 < 1000 1.0 10
DETECTION DETECTION DETECTION

METALS EMISSION RESULTS LIMITS LIMITS LIMITS
CALCIUM EMISSION CONCENTRATION (mg/dscm): < 0.86 0.86 < 0.86 0.86 < 0,87 0.87 < 0.87
CALCIUM EMISSION RATE (lb/hr): < 0.36 0.36 < 0.37 0.37 < 0.39 0.39 < 0.38
CALCIUM EMISSION RATE (tons/yr): < 1.60 1.60 < 1.60 1.60 < 1.72 1.72 < 1.66
HAGNESIUM EMISSION CONCENTRATION (mg/dscm); < 0.86 0.86 < 0.86 0.86 < 0.87 0.87 < 0.87
MAGNESIUM EMISSION RATE (lb/hr): < 0.36 0.36 < 0.37 0.37 < 0.39 0.39 < 0.38
MAGNESIUM EMISSION RATE (tons/yr): < 1.60 1.60 < 1.60 1.60 < 1.72 1.72 < 1.66
SOOIUM EMISSION CONCENTRATION (mg/dscm) : < 4.31 4.3 < 4.31 4.31 < 4.34 4.34 < 4.33
SOOIUM EMISSION RATE (lb/hr): < 1.82 1.82 < 1.83 1.83 < 1.96 1.96 < 1.90
SCOIUM EMISSION RATE (tons/yr): < 7.98 7.98 < 8.02 8.02 < 8.59 8.59 < 8.3
POTASSIUM EMISSION CONCENTRATION (mg/dscm): < 8.61 8.61 < 8.63 8.63 < 8.69 8.69 < 8.66
POTASSIUM EMISSION RATE (lb/hr): < 3.64 3.64 < 3.66 3.66 < 3.92 3.92 < 3.79
POTASSIUM EMISSION RATE (tons/yr): < 16.0 16.0 < 16.0 16.0 < 17.2 17.2 < 16.6
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2.4  Method TO-14 - Volatile Organic Compounds

Three (3) EPA Method TO-14 samples were collected at the cement kiln stack on
September 26-27, 1994 for quantifying emissions of volatile organic compounds
(VOC). Tbe integrated samples were ax-nalyzcd for speciated VOCs using Method
TO-14 by CH2M HILL's Applied Sciences Laboratory. Runs 1 and 2 were
performed on September 26, 1994 with the raw mill on. Run 3 was performed on
September 27, 1994 with the raw mill off. VOC emission concentration and
emission rate results are summarized on the following computer printouts titled

"Emission Results - TO-14 Volatile Organic Compounds".

Copies of the VOC laboratory analysis results in emission concentration units of
micrograms per cubic meter (ug/m3) and parts per million by volume (ppmv) are
included in Appendix B of this report. VOC emission rates were calculated in units
of pounds per bhour (Ib/br). VOC emission rate calculations were performed using
the laboratory analysis data provided by CH2M HILL and the airflow data collected

during concurrent Method 23 testing periods.

Ash Grove requested that a library search of the VOC data be performed by the
laboratory to determine whether additional compounds (not included in the Method
TO-14 list) may have been present in the SUMMAR canister samples. A Lst of
tentatively identified compounds (TIC) is presented in the appendices of this report
following the TO-14 laboratory results. Caiboﬁ disulfide (CS;) was not identified in

any of the samples.
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AIR QUALITY, INC
EMISSION RESULTS
T0O-14 VOLATILE ORGANIC COMPOUNDS
Am Test-Air Quality, Inc.
File Name: S7168\ASHSEASM
Client: Ashgrove Cement Company
Location: Sestile, Washington
MAIN CEMENT KILN STACK
Emission Concentration Emission Roate
Run 1 Run 2 Run 3 Average Run 1 Run 2 Run 3 Average
Date: 9/26/34  9/28/94  9/27/94 Auns 1 & 2 9/28/94 Y/26/34 9/27/34 Auns 1 &2
Start Time: 14:20 16:22 09:37 14:20 18:22 09:37
Stop Time: 15:28 18:58 10:09 15:28 16:58 10:09
Condition {raw mill onfof{}: ON ON OFF ON ON OFF
Anolyte pa/m3 pg/m3 pg/m3 pg/m3 Ib/hr Ib/hr Ib/hr Ib/hr
Dichlorodifiuoromethane 70 U 70 U 70 U 70 U 0.030U 0.030U 0.032 U 0.030 U
Chloromethane 1340 1400 1100 1370 0.5687 0.595 0.497 0.581
1,2-Dichloro-1,1,2,2-tetrafluor oethane 100 U 100 U 33 U 100 U 0.042 U 0042 U 0.045 U 0.042 U
Vinyl chloride B8O 88 54 84 0.034 0.037 0.024 0.036
Bromomethans 233 243 287 238 0.099 0.103 0.129 0.101
Chloroethsne a8 v 38 U 37 U 38 U 0.016U 0.016 U 0.017 U 0.018 U
Trichlorofluoromethsne BO U go U 73 U B0 U 0.034U 0.034U 0038 U 0.034 U
1,1-Dichloroethene 58 U 56 U 58 U 58 U 0024 U 0.024 U 0.025 U 0.024 U
Methylene Chloride 49 U 54 49 U 49 U 0.021 U 0.023 0.022 U 0.021 U
1.1,2-Trchloro-1,2,2-tnfluoroethsne 160 554 3540 357 0.068 0.235 1.60 0.151
1,1-Dichloroethene 58 U 58 U 57 U 58 U 0.024 U 0024 U 0.0286 U 0.024 U
cis-1,2-Dichloroethene 56 U 56 U 56 U 56 U 0,024 U 0024 U 0.025U 0.024 U
Chloroform 70 U 720 U 89 U 70 U 0,029 U 0.030U 0.031 U 0.029 U
1,2-Dichloroethane 58 U 58 U 57 U 58 U 0.024 U 0.024 U 0.028 U 0.024 U
1,1,1-Trichloroathane 78 U 78 U 727 U 78 U 0.033U 0.033 VU 0.035U 0.033 U
Benzene 1830 1850 1850 1640 0.889 0.701 0.835 0.695
Carbon Tetrachloride 80 U 80 U B3 U 80 U 0.038U 0,038 U 0.040U 0.038 U
1,2-Dichloropropene g8 U 68 U 65 U 68 U 0.028U 0.028U 0.030U 0.028 U
Trichloroethylene 76 U 76 U 76 U 76 U 0032V 0032V 0.034U 0.032 U
cis-1,3-Dichloropropene 65 U 85 U 64 U 65 U 0.027 U 0.027 U 0.029 UV 0.027 U
trans-1,3-Dichloropropene 65 U 85 U 64 U 65 U 0.027 UV 0.027 U 0.029 U 0.027 U
1,1,2-Trichlorosthene 78 U 78 U 77 U 78 U 0.033U 0.033U 0.035U 0.033 U
Toluena 658 674 6394 666 0.278 0.288 0.313 0.282
1,2-Dibromoethane 109 U 109 U 108 U 1089 U 0.046 U 0.046 U 0.043 U 0.046 U
Tewrachlotoethylene 37 U 97 U 96 U 37 U 0.041 U 0.041 U 0.043 U 0.041 U
Chlorobenzene 70 69 g5 U 70 0.030 0.029 0,029 U 0.030
Ethylbenzens 72 76 77 74 0.030 0.032 0.035 0.031
m,p~-Xylens 99 102 100 100 0.042 0.043 0.045 0.042
Styrene 81 U 861 U 88 81 U 0.026 U 0.026 U 0.040 0.028 U
1,1.2,2-Tetrachloroethane g8 U 98 U 97 U 98 U 0.041 U 0042 U 0.044 U 0.041 U
o-Xylene 88 86 88 88 0.0368 0.037 0.033 0.038
1.3,5-Trimethylbenzenas 70 U 720 U 720 U 70 U 0.030 U 0.030 U 0.031 U 0.030 U
1.2.4-Trimethyibenzene 720 U 70 U 70 U 720 U 0.030U 0.030U 0.031U 0.030 U
1.3-Dichlotobenzene 86 U 86 U 85 U 86 U 0.036 U 0.036 U 0.038 U 0.0368 U
1,4-Dichlorobenzens 88 U 88 U B5 U 86 U 0.038 UV 0.038U 0.038 U 0.036 U
1,2-Dichlorobenzene 886 U 88 U 85 U B6 U 0.038U 0.038 U 0.038 U 0.036 U
1,2,4-Trnchlorobenzena 108 U 108 U 105 U 108 U 0.045U 0.045U 0.047 U 0.045 U
Hexachlorobutadiene 150 U 150 U 143 U 150 U 0084 U 0,084 U 0.087 U 0.064 U
Methane 10400 8560 8630 9480 4.40 3.64 3.90 4.02
Ethane 8840 4560 4190 6700 3.74 1.94 1.89 2.84
n-Propene 5110 U 2570 2850 3070 U 2.18 U 1.08 1.20 1.30 U
n-Butane 8740 U "2070 2480 4045 U 2.85 U 0.879 1.12 1,71 U
n-Pentana 8370 U 2870 2860 5025 U 3.54 U 1.22 1.29 213 U
nHexane 9990 U 2010 U 1830 U 6000 U 4.22 U 0B854 U 0.899 U 2.54 U
T - Exceeded holding time; J = Eatimatod vaue: U~ Not detected ot sporficd 1eporting lrmils
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3.0
PROJECT OVERVIEW/EXCEPTIONS

An acceptable leak check of less than 0.02 cfm at the highest vacuum rate (or
greater) used during the test preceded and followed each Method 23 run. The
average percentage isokinetics for each Method 23 run were within the acceptable
limits of 100 + 10%, with the exception of run 3, which was 88%. This was due to
the moisture in the gas stream being considerably lower when the raw mill is off

(4% compared to 12%).
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4.0
SOURCE OPERATION

Ash Grove Cement Company's portland cement plant located in Seattle,
Washington was rebuilt in 1992. The plant consists of a kiln and mills capable of
producing 750,000 tons of cement per year. T;be raw materials include limestone,
silica sands, and an iron source, which are proportioned according to their chemistry
to produce the proper raw mix. The mixed materials are reduced to 1-1/2 inch or
less in size and are milled to a powder before entering the kiln systems’ preheating
tower. The feed passes through several stages in the preheater before it reaches the
kiln, where high temperature chemical reactions change the feed into portland
cement clinker. The clinker, along with 5% gypsum addition, is ground in the finish
mills. The cement is stored in silos for bulk shipments or to be sacked. Gases from
the kiln system normally pass through the raw mill for drying before exhausting to

the baghouse and main stack.

Am Test performed two (2) Method 1, 2, 3A, 4, 23, 25A, 26 and TO-14 tests on
September 26, 1994 at the kiln stack while the unit was operating with the raw mill
on. One (1) Method 1, 2, 3A, 4, 23, 25A, 26 and TO-14 test was performed on
September 27, 1994 at the kiln stack while the unit was operating with the raw mill

off. Production data recorded on the test day provided by Ash Grove personnel are

included in the appendices of this report.
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5.0
SAMPLING AND ANALYSIS PROCEDURES

5.1 EPA Methods 1 and 2 - Velocity, Temperature, and Airflow

EPA Method 1 procedures were used to assure that representative measurements of
volumetric flow rate were obtained by dividing the cross-section of the stack or duct
into a number of equal areas, and then locating a traverse point within cach of the
equal areas. Refer to the "Stack Schematic and Location of Sample Points" data
sheet and/or the figure titled, “Location of Sampling Ports and Traverse Points",
located in the appendices of this report, for a schematic of the stack and the point
locations selected for testing. Method 2 was performed to measure the stack gas
velocity using a type S or a standard pitot tube, and the gas temperature using a
calibrated thermocouple probe connected to a digital thermocouple indicator. The
type S pitot tubes were. connected with tubing to an oil-filled inclined manometer, a
hook gauge manometer or magnehelic gauges to obtain velocity measurements.
The pitot tube lines were leak-checked and the pressure measurement device was
leveled and zeroed prior to use. Calibration information for each pressure and

temperature measurement device used are included in the appendices of this report.

52 EPA Method 3A and 10 - Molecular Weight

The stack gas composition was determined using EPA Method 3A procedures,
which allow the use of instrumental analyzers. A paramagnetic or electrochemical
| analyzer was used to measure the percent (%) oxygen (O,) and a non-dispersive
infrared (NDIR) analyzer was used to measure the % carbon dioxide (CO,). An
NDfR é(nalyzer was used to measure the parts per million (ppm) carbon monoxide

(CO).- The manufacturer and model number for the specific analyzers used are

detailed on the "Continuous Analyzer Checklist” in the appendices of this report.
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Certified O, and CO, gases were utilized to check the calibration of the instruments
after each test. The O, and CO, data were used to calculate the molecular weight

of the stack gas.

The Method 3A sample system is llustrated in the figure titled "EPA Method 34,
6C, 7E and 10 Sample Train" in the appendices of this report. Also included in the
appendices are specifications for the analyzers used along with copies of the
certificates of analysis for the calibration gases used. An effluent gas sample was
drawn through a stainless steel sampling probe and out-of-stack filter which were
sufficiently heated to prevent condensation. A calibration valve was connected to
the inlet of the probe for the purpose of introducing calibration gas to flood the
probe. The gas sample passed through a refrigerator type moisture removal system
which continuously removed condensate from the sample gas. A Teflon sample line
was used to transport the gas sample to the continuous monitoring system. A Teflon
coated leak-free pump was utilized to pull the sample gas through the system at a
flow rate sufficient to minimize the response time of the measurement system. A
sample flow rate control valve and rotameter were used to maintain a constant
sampling rate within 10 percent. Data from the instruments were recorded once per

minute using a data acquisition system.

The combustion gas measurement system was assembled on-site and calibration
gases were introduced and adjustments were made 1o calibrate the instrument. The
sampling system components were adjusted to achieve appropriate sampling rates.
Sampling was continuous, with a calibration check (calibrated upstream of the
analyzers) at the end of every test run and a sampling system bias check (calibrated

through the probe) at the end of every three (3) runs (maximum).
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5.3 EPA Method 4 - Moisture

The percent moisture in each gas stream was quantified by weighing the impingers
to 0.1 grams before and after each Metbod 23 run on a digital top-loading balance.
The net weight (final minus initial) was used to calculate the amount of moisture

condensed from the known volume of stack gas collected.

5.4 EPA Method 23 - Semi-Volatile Organic Sample Train (Semi-VOST)
Emissions of polychlorinated dibenzodioxins (PCDD) and polychlorinated
dibenzofurans (PCDF) were quantified by collecting and analyzing semi-volatile
organic sample train (semi-VOST) samples (formerly referenced as Modified
Method 5) specified in Method 23. Samples were collected over three (3) bour
saﬁp]e periods to assure adequate detection limits. The Method 23 sampling train
is .illustrated in a figure titled "Semi-Volatile Organic Sample Train" in the
appendices of this report. Particulate phase organics are collected in the probe rinse
- and on an ultrapure quartz filter, and vapor phase organics are adsorbed on XAD-2
sorbent which is packed in specially designed modules. The contract laboratory
(Huntingdon Engineering and Environmental, Inc.) prepared the sorbent modules.
After sampling, each portion of the train was recovered and extracted, then the
extracts were combined and concentrated for analysis. The combined extract was
analyzed for the presence of PCDDs and PCDFs using high resolution gas
chromotography/high resolution mass spectrometry (HREC/I-HQMS) by EPA
Method 8290. The results were presented in units of total nanograms (ng) per
sample. Results were converted to emission concentration units and mass emission

rate units.

Prior to arriving at the job site, all sample train components from the first impinger

- forward were rigorously cleaned to avoid organic contamination. Am Test does not
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use silicon grease with the glassware which is utilized in these sample trains, which
helps reduce the chances of contamination from previous use. All glassware and
sample train components were rinsed with reagent grade acetone, washed with non-
ionic detergent and hot water, rinsed thoroughly with hot tap water, rinsed several
times with deionized water and baked for 2 hours at >500° F. Prior to use, the
glassware was given a final rinse with methylene chloride (CH,Cl,) which has been
distilled in glass. All openings where contamination could occur were kept covered
with clean ground glass stoppers and plugs, or with heavy duty aluminum foil which

had been rinsed with CH,Cl,.

The vapor phase semi-volatile compounds of interest were adsorbed on precleaned
XAD-2 resin packed in the sorbent modules. The sorbent modules Am Test utilizes
are constructed of borosilicate glass with a ball joint on one end and a socket joint
on the other end. The resin is beld in place with plugs of glass wool which have
been solvent extracted and oven-dried. XAID-2 is a porous polymer resin with high
surface area which has the capability of adsorbing a broad range of organic species.
The sorbent module is expected to give efficient collection of vapor phase organic
materials with boiling points greater than approximately 200° F. The glass so”rbent
cartridges and end caps were cleaned and prepared by the analytical laboratory
according to procedures specified in the reference methods. One (1) XAD-2
cartridge was kept by the Jaboratory as a lab blank. One (1) module was placed in a
clean sample train in the field, to expose the ends for the time it takes to assemble,
leak: check and disassemble the sample train. The ends were replaced and the
module was labeled as the field blank. One (1) module remained in the container
which was used to store the modules and was not opened. The unexposed module
was labeled as the trip (or transport) blank. All sorbent modules were kept in a

cooler containing blue ice coolant packets, except during sampling.
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Prior to sampling, the semi-VOST sample train was assembled and determined to
be leak free following the procedures in Method 5. Under no circumstances was
silicon stopcock grease. used to facilitate passing the leak test. A quartz sample
nozzle was attached to a a heated quartz probe liner which was used to draw a
sample from the gas stream. The probe liner temperature was monitored to assure
that condensation did not occur. The probe liner was housed inside a stainless steel
probe sheath to prevent breakage. The probe was attached to a glass filter assembly
with a Teflon filter support and Teflon gasket, containing a Whatman QM-A
ultrapure microfiber quartz filter. The flter was enclosed in a temperature
controlled heated sample box. The average sample box temperature surrounding
the filter was maintained at a temperature of 248 + 25° F. Once the gas bas passed
the quartz fiber filter, it enters an ice water-cooled coil condenser which cools the
- gas stream to a temperature below 68° F before it enters a sorbent module packed
with XAD-2 resin. The sorbent module has a water-cooled jacket surrounding the
resin to further cool the gas and assure that the semi-volatile compounds of interest
remain trapped in the resin. The water-cooled coil condenser and sorbent module
were mounted vertically atop the first impinger of the sample train. The first
impinger was modified with a sh&rt stem and acts as a condensate knockout trap.
The condensate percolates through the sorbent resin module fdr subsequent
collection for organic analysis. The temperature at the inlet to the sorbent resin
rmodule was monitored with a flexible thermocouple probe ;Eich was inserted in a
well in the side of the module to assure that the temperature remained below 68° F

throughout the test period.
At the downstream side of the sorbent module, four (4) impingers were connected

in series and immersed in an ice water bath. The first impinger, or condensate

knockout, was connected to the outlet of the sorbent module, and collected any
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condensate which percolated through the sorbent module. The second impinger
was a modified Greenburg-Smith bubbler which contained 100 milliliters of ASTM
Type I water for scrubbing acid gas from the gas stream to protect the dry gas
meter and pump. The third impinger was empty, and the fourth bubbler contained
Indicating silica gel desiccant to absorb any moisture from the stack gas before it
entered the control box. The back-half section was maintained at a temperature
below 68° F by keeping the impingers cooled in an ice water bath. The temperature

at the outlet of e silica gel bubbler was monitored.

The sample train was connected to a control box by means of an umbilical cord
which contains a vacuum bose, pitot lines, thermocouple wires and a 4-wire
electrical cord. The control box (meter box) is used to monitor stack conditions.
The control box contains a leak-free pump used to pull the stack gas through the
sample train, fine and coarse metering valves to control the sampling rate, a vacuum
gauge which measures the pressure drop from the sampling nozzle to the metering
valves and a calibrated dry gas meter readable to 0.001 cubic feet. The dry gas
meter inlet and outlet temperatures were monitored by thermocouples which are
connected to the multichannel thermocouple indicator. The dry gas meter
calibration factor, Y, is determined by calibrating the meter against a standard

laboratory dry gas meter.

Following sample collection, the semi-VOST sample was transferred to Am Test's
mobile laboratory for recovery. The nozzle and probe were disconnected from the
sample box and the ends were capped. Any particulate matter collected on the
outside of the probe was wiped off before cleaning the probe liner. The filter holder
was also disconnected and the ends were capped. The contents of the nozzle, quartz

probe liner and prefilter glassware were quantitatively transferred to a labeled glass

AGCS2M002645

30

SEA1048



31

sample container with a Teflon lined lid. The glassware components in the sample
train were rinsed three times with acetone, then three times with methylene chloride
and recovered into one sample container. Then the components were given a final
rinse with toluene into the same sample container. The solvents were dispensed
from Teflon squeeze bottles. An iodine flask with a female ball joint end was
attached to the male ball joint end of the probe to assure that no liquid was lost
during the cleaning of the probe. The probe rinses were transferred to the saﬁple

containers and the liquid Jevel was noted.

The quartz filter was removed from the filter assembly and transferred to a labeled
glass sample container with a Teflon lined lid. In the laboratory, the filters were
solvent extracted for subsequent organic analysis. The back-balf of the filter holder
and’ the pre-sorbent module conneét'mg glassware, including the coil condenser,
were rinsed with acetone, CH,Cl,, and toluene into the appropriate sample
container which contained the solvents from the probe rinse. The solutions were

shipped to the contract laboratory for subsequent extraction and analyses.

Immediately upon completion of a sample run, the labeled sorbent module
containing XAD-2 resin was capped with ground glass plugs and stoppers, wrapped
in aluminum foil and placed in bubble wrap to protect the modules from breakage,
and refrigerated until their contents were extracted and an;’aEzed. The particulate
phase, vapor phase, and aqueous phase fractions from each semi-VOST sample
were each extracted and their extracts were combined for concentration in a

Kuderna-Danish (K-D) apparatus. The concentrates were analyzed by
HRGC/HRMS using EPA Method 8290.
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5.5 EPA Method 25A - Total Hydrocarbons

To quantify emissions of volatile organic compounds (VOC), a portion of the stack
gas was continuously extracted and passed through a Method 25A total hydrocarbon
(THC) analyzer. The stai:k gas was drawn from the stack through a heated stainless
steel probe, an out-of-stack heated filter, and a heated teflon-lined sample line with
the temperature maintained above 150° C. The stack gas was analyzed on a hot,
wet basis for total hydrocarbons (THC), using a total hydrocarbon flame jonization
analyzer (FIA). The manufacturer and model number for the specific analyzers
used are detailed on the "Continuous Analyzer Checklist" in the appendices of this
report. The instrument maintains a constant internal temperature of 160° C.
Copies of the specifications for this instrument are included in the appendices of
this report. The analyzer was calibrated with standard EPA Protocol 1 propane
gases and reports propane concentrations on a wet parts per million basis. Moisture
data collected during each test period were used to convert the wet ppm data to a
dry basis. Measurements from the instrument were digitally recorded once per
minute. Sampling was continuous, with a calibration check using zero and span gas

after each run.

S.6 EPA Method 26 - Chloride, Fluoride, Ammonium and Metals

The sample train used for chloride (as hydrogen chloride (HCI)), fluoride (as
hydrogen fluoride (HF)), ammonium (NH,*) and metals including calcium (Ca),
magnesium (Mg), sodium (Na) and potassium (K) sampling was an EPA Method 26
design as illustrated in the figure titled "Method 26 Sample Train" in the appendices
of this report. The "Sample Train Information Sheet" (also in the éppendices)
details the type of nozzle, probe, probe liner and filter used along with the contents
of the sample train impingers. A heated sample probe and heated sample valve

were used to pull the sample from the stack. The gas passed through a heated
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teflon filter holder with a 47 mm teflon filter inserted between the probe and the
impingers. All connections were made with teflon tubing. The impingers contained
0.1 N sulfuric acid (H,SO,) to absorb HCI,. HF, NH,*, Ca, Mg, Na and K from the
gas strearn. A vacuum hose connected the sample train to the control box. The
control box contained a diapbragm pump, a fine metering valve, a calibrated dry gas

meter (low flow), and ancillary electrical connections.

A point of average velocity was selected from airflow information obtained prior to
testing. All Method 26 samples were collected at a point of average velocity. The
sample train was leak checked prior to testing according to Method 26 criteria. 'fhe
probe was inserted into the stack with the probe tip positioned at a point of average
velocity. The probe was then purged with stack gas. Upon verification that all
operating parameters were representative, sampling began. A flow rate of 2 liters
per minute was established using a flow meter. Following sample collection, a post-

test leak check was performed.

After sample collection, the contents of the first three (3) impingers containing 0.1
N H,SO, and condensed moisture were quantitatively transferred to a 100 mL
volumetric flask. The impingers and conmnecting glassware were rinsed with
deionized water and these rinses were added to the impinger solution in the
volumetric flask. The flask solution was diluted to exactly 100 mL with deionized
water and transferred to a leak free sample bottle. The sulfuric acid solution from
each run was analyzed by Am Test, Inc. for chloride, fluoride and ammonia using
ion chromatography (IC) per Method 26 and for Ca, Mg, Na and X using Inductively
Coupled Plasma (ICP) spectroscopy.
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5.7 EPA Method TO-14 - Volatile Organic Compounds

Integrated samples of the gas were collected using Compendium Method TO-14 for
volatile organic compound (VOC) analysis. The TO-14 sample train is lustrated in
the figure titled "TO-14 Sample System Schematic (with Moisture Removal)” in the
appendices of this report. This ambient air testing method was used for this source
testing project to collect integrated samples of gas in evacuated SUMMAR
electropolished stainless steel canisters. The integrated samples were analyzed
using EPA Method TO-14, which utilizes a gas chromatograph equipped with a
mass spectrometer (GC-MS) to quantify a standard list of volatile organic
compounds. In addition, the samples were analyzed using a gas chromatograph
equipped with a flame ionization detector (GC-FID) for C;-C4 non-substituted

alkanes and higher molecular weight VOCs.

The TO-14 sampling apparatus included a stainless steel probe, a mechanical
critical orifice flow regulator or metering valve, and a 0-30 inch vacuum gauge to
monitor canister vacuum. The system is specifically designed to collect uniformly
integrated air samples over a predetermined time period. Because of moisture in
the stack gas, the sample system was modified to collect the condensate for organic
analysis. A stainless steel probe was inserted into the port to pull a gas sample
through the flow controller through a moisture removal system and into the canister.
The sample valve was attached to an empty, Teflon knockout impinger prior to
entering the SUMMA canister. The impinger was kept packed in ice in an insulated
cooler. The impinger exit was attached to a stainless steel "I connection, with the
side branch connected to a rotometer which was connected to a metering valve.
The metering valve was connected with Téﬂon tubing to a vacuum gauge atop the
SUMMA canister with a sample pump attached. To initiate sampling, the probe

valve was closed and the system was pumped to a 1S inch vacuum (" Hg), then the
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sample valve was closed and the system was allowed to rest for at least 60 seconds to
see if any leakage problems existed. Once the system was venfied to be leak-tight,
the probe valve and the SUMMA canister valve were opened simultaneously to
allow gas to pass through the system until a vacuum of 1" Hg (or less) was achieved.
The condensable VOC's were collected in the knockout impin<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>